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THE  MANAGERIAL  REVOLUTION  REVISITED 


Glenn  E.  Brooks 
Professor  of  ^^olitical  Science 
*  The, Colqrado  College • 
/<     6,oJ.Orado  Springs',  Colorado 


The  introducrtidn  of  rationalised  manageiBfent.^in  coLleges 
and  universities <  consisting  qf  compilters^  informatibrl  .* 
systems,  institutional  research,  systeiaatic  budgeting, 
and  new  forms  of  org^anizatibn,  was  *a  logical  response 
^5€K-the  increasing  complexity,,  pace,  scale,  and  costs -of 
•  'Jiigher' education.     In,  retrosp^t,  however,  it  is  evident 
tha^'(i).  the  ^conditions  in  the  universities  were  only 
symptomatic  of  larger  forces  at^rafk  in  American  .^^ociety, 
and  thus  tt^e.        procedihres/ could  have  ohly  limited 
"effect;   k2)  ^management  deSi'gned  to  control  rapid  growth 
will^/J^b4:  necessarily  work^  in  periods*  of -stability  or  . 
contraction;  and  (-3)  the  "managerial  revolutioft"  has   •  . 
not  yet  addressed  itself  to  f ur)danipni:al  issues  of  human 
^  values  .in  American  higher  education,  /  * 


y    •      *flecalT,  if  you  win,  the  stpry  of  Rip* Van  Winkle,    "On  a  fifte  autunwfal  . 
'  ulay/  recounted  Wasf^ington  Irving,  "Rip  had  unconsciously  scrambled  to  ore 
Y    of  the  highest  parts  of  ^  Kaatskill  Mountains/"   There  he  encountered' 
'      company  of  odd-lookinTg  personages  playing  i\  nine-pins,"  who  plied  him 
'  mk    with  liquor. from  gfreat  fl,ag6ns  and  soon  lulled  him  into  a  longr  nysteVious 
^    sleep.   When  he  awoke,  he  found  that  his  entire  world  had  changed.  J^Is^qWh 
.  ^  village  "was  altered;  4t  was  lar|^  and  more  populous.    There  were  rows  of 
^    '  tiouses  which  he  had- never  seen  before,  and  those^'ich  had  been  his  famil- 
»  iar  haunts  had  disappeared.    Strange  names  were  over^the  doors—slrange 
'faces  at  the  windows— everything  was  strange.   His  mind  now  misgave  him; 
be  began  to 'doubt  whether  both  he  and  the  world  around  him  were  not  be- 
\  '  ,  witched."   What  is  more,  poorRip  found  that  "the  v^ry  char^ter  of  the 

people  seemed  changed.    There  was  a  busy,  bustling,  disputatious  tone  ab^ut 
it,  instead  of  the  accustdmed  phlegm  and  drowsy  tranquility."    So  grjadually, 
by  ^  painful  process  of  ^inquiry  and  reali||tion.  Rip  understood  that  a 
great  re  volution --the  American  Revolution—had^ccurred  during  his  lon^ 
.  slumber.    '^Tt-^ag,  soipe-^mgjSfefore  -he  could  get  into  the  regular  track,  of  . 
gossip,  or  could  be  made  to.  comprehend  the  strange  events ^that  had  taken 
plate  during  his  torpor...."  *'     *  '  ^ 

/    There  Is  an  analogy  to  rny  own  situation.    Ten  years  ago,  Francis  Rourke 
and  I  tried  to  examine  some  Qf  the' beginnings  of  si gnifi cant ^^mini strati ve 
change  in  American  higher  education.   Having  done  -that,  I  went  into  a  decade 
of,"  well,  not  exactly  slumber,  but  of  benign  neglekt  of /the  evolving  events 


Now,  through  this  fortunate  opportunjty  to  reflect  o^. the  developments  of 

\  - 

these  past  years,  I  find  n\ys£lf  in  the  situation  6?  R1^>^Van /Winkle.  Jhe 


> 


•  administrative  world  has  changed— dramatically  so,  but  ftpt  necessarily  in 


\ 
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in  all  the  ways  I  had  pr^dlctJed.',  I  find  rows      offices  which  I  had  never 
seen  before*  strange  names  iver  th^  doors,  and  Indeed  a  "bustling,  disr 
jyutatiouj- tone,"  and  I-realKze  that  it  may  well  take  life  soiqe  time  "to  get 
tnto'the  reguTa^  track  of'gossip,  or....  compj^hend  the  strange  events" 
that  Mve  taken  place  during  my  torpor.  ^  ' 

But  that,  indeed,  \s  my  task,  and  I  shAll  approach  it  4n  four  brief 
stages:  -^by  taking  stocfc  of  where  we  stDbd  ten  years  ago  with  respect  to 
the  managerial  revolution^  by  making  some  estimates  of  where  we  stand'  ' 
today,  by  reporting  to  you  the  judgments  of  some  tontenporary  /idmlnls- 
trators  about  the  value  of  modem  managerial  .techniques,  and  then  by 
drawing  some  conclusions  T)f  my  own  about  thej)fe|ent  status  of  the  whole 


affair. 


A  decade  ago,  American  col lejg^^^^fif  universities  were  at  a  takeoff 
point  in  many  areas  of  administrative  modernization,  but  for- the  most  part, 
the  inncvations  were  ten tative,^ their  organizational  status  was  precarious, 
and  their  benefits  were  uncertain.    Thej«  wa's  no  doubt,  however,  ^at 'they  _ 

-    ^   ■  ■•       ^V.  • 

were  proceeding  apace.  'Fueled  by  demands  for  Increased  ef;Fic1ency,  more  - 
data  about  university  operations,  and  expanded  capacities  to  absorb  then- 
rising  enrollments,  uni\tersities  had  turned  to  a  repertoire  of  new  ap- ,  \^ 
proaches.  r  > 

Institutional  rese^jpetrffad  already  made  solid  inroads  and  was 
spreading  throughou^t  the  country.   Studies  of  all  wallcs.of  upiversity 
life  were  being  carried  but  by  specialized  researchers.    Their  findings 
were'beipg  submitte'd  to  university  decisionmakers,  coordinating  boards, 
and  state,  arrd  fiedera^  agencies,  although  not  in  every  case  were  the  fruHs 
of  their  labors  a^d  upon  or  even  read. 


The'coraputer  had  fQurid  its  way  into  most  of.  the  larger  ins titutlor^S, 

although  many  smaller  schools  still  relied  oh  traditional;  hand  and  machine 

processing*    Corfputer  offices  occupied  inconspicuous  positions  on  the 

jfk  *  ^  *     V  -  . 

adpilstrative  br^nizatijon  charts.    At  this  time,  conputers  were  used 

i 

Plainly  to  procfess  routine  data/  They  were  expensive  and  reTatjvely  slow. 
They  had  ,not  yet  deraoQStratpd  slgnificai*  savings  in  time,  staff,  or. money. 
Convrehenslve  conputerrbased  management  information  ystems  were  little  • 
more  than  gleanp  in  the  syel  of  soniS^  specialists.    Only  a  handful  of 

universities  co.u>d  clatift  to'havs  anything  that  re^mbr^Sfd  a  genuinely  1n- 

^  '  /  ^ 

'  tfe^rajed  system,  and  even  some  of  these  werejgnored  by  top .^«administra tars. 

The  mid-sixties  were  the  halcyon  days"  of  new.  budgeting  techniques^  . 

Planning-pro^ammln^budgeting  systems  wer^.  in  good  favor  in  government 

y  I  -  *  •  * 

circles,  and  univeriU1e3\^  scrambled  to  fationalize  their  budgeting  pro- 
cedures.    It  was  a;t.tii«  of  rapid  JHttreas'es.  in  appropriations.  Budget 
formulas  provldedra^-polltically. acceptable  way  to  insure  that  a  university 
wou^d  receivs^  tts  fair  share  ^  ^nancial  support.  ,  Thevformulas  themselves 
wefeusually  hammered  out  la  political  bargaining  sessions  among  uniyer- 
^Sity-presi (tent?  and  legislatoVst  but  once  the  fighting  was  o^pr,  the 

■5fftr^las..hafi:-4.  neat,  quan-titaPti  ve,  almost  scientific  look  about  them  which  , 

.      '  .     ,    •  ■   .  ,  '  i 

pleased  everyone..  Educators  wenp  happy  with  the  tHpught  that  a  rising 

-tide  raises  '^ill  the  bo^s,  and  i^ad  few  occasions  to  vfprry  about  what^night 
happen  if  the  tide  should  start  to  go  out.  f 

,Mo^re  scientffic  forms  of  budgeting  wene  frequently  discussed  but 
rarely  used.    PPBS  looked  appeal ng  on  paper  but  kept  hittitig  persistent 

,  snags.   Wh^t  Sippieared  so  eminently  rational  to  a  young  budget  officer  ,  3 
seemed  menacing  or  sUl/  to  the  (^resident.'  Sometimes,  in  actual  practice, 


ynlversities  employed  two  coexisting  systems  of  budgeting.    One  waS- 

' I     ^  '  '  ' .  [ 

modernized,  quanti t-ati ve,  analytical,  systematic—and  was  used  largely  ^ 

to  give  the  impressionc't^o  external  constituents  that  the  university  was 

•  '  '     ^  ^'  '  '     '  \ 

being  hignly  effici^ent  and  scientific  in  allocating  its  resources.  .Less 

readily  visible  was  a  tradi'tional  budgeting  system  based  on  tough  poll ttcal 

rea'dties.  '  In  the*  final  analysis— at  least  in  tliose  days— it  was  prfetty  • 

^        *  *  ' 

clear  that  the  political  system  dominated  the  rationalized  system,  but 
that  the  situation  could  change  over  time, 

'  If  rationalized  budgeting  was  designed  principally  for  external 
consumption,  quantitative  space  management  was^more  of  an  internal  matter. 
Ten  years  ago,  space*  management  was  ali^eady  well  underway  and  was  having 
substantial  effects  on  t¥te  allocation  of  existing  facilities  and  the 
planning  of  hew  space.    Political  problems  were  in  evidence,  to  be  s<ure, 

depaiirtmewts  and  offices  resisted  the  invasions  of  their  empires,  but 
space  was  so  readily  quantifiable,  and  pressures  were  strong  to  provide  at 
least  moderately  equitable,  facilities.    Thus  administrators  accepted  space 
management 'readily—so  readily,  in  fact,  that  they  sometimes  overlooked  ' 
genuine  diWerences  among. academic  ^^part^^  should  have  been  taken 

into  account,  *  ^  ^ 

Administrative  reorganization  atnd  modernized  staffing  were  otner  large 
-iteiT^  on  the  agenda  of 'ui^^ersi  tifes  a  decade  ago.    Un>versfiies  were' taking 
'a  hard  Took  at  their  internal  organization  to  see  if  there  were  more  effi- 
.'cient  ways  "to  carry  out  their  activities.    This  need  was,  intensified  by  - 
the  emergence  of  ne'W  activities  and  new  k^lids-  of  people'who  were  looking 
^or  stabl^  roles  in  jthe  administrative  hierarchy.   Where  should  we  put  the 
conputer  people?   The  institutional  researchers?   The  budgeters?  -These, 
.were  Irrtportant  questions  of  the  day.  .        ^  ^ 


Just  as  there  was  concern  for  reoj^ganizatlon  w1th1n  Institutions,  . 
great  attention  was  beln^  given  to  the  creation  or.  extension  of  multl- 
campus  Institutions  and  statewide  Systems.    It  was  generalTy  assumed  that 
larger,  more  tightly  Integrated  systefns  would  produce  rationality,  effi- 
clency,  and  ec'onotny.-  But  persistent  critics'— many- of  them  university 
presidents  and  legislators, --were  fighting  hard  for  Institutional  autonomy.  . 
on  the  grounds  that' the  b,ig  systems  would  add  new,,  oppressive  layers  of 
V^aucracy  without  improving  the  quality  of  education  or  reducing  its  ' 
expense.  '  •       y       '  .  •  '  \ 

In  short,  the  situation  a  decade  agctwas.one  of  flux.    Rourke  and  I  \ 

-     ■  ■  ,  .  '  \ 

thought  th«t  we'sajij*  certain  1  lively  trends  an'd  potentialities-,  but  we  were 

not  entirely  "confident.    We  suggested  that  modernized  management  techniques 

had  to  be  examined  for  their  effects  on  the  political  power  structure  of 

universities  Is  well  as-'fpr  their  effects-  on  economy  and  efficiency.    In-  • 

^^eedyt/e  noted  that  two  quite'  different  languages  were  often  spoken  in  ' 

« 

discussions  cff  such  tefchniqtes.    The  practiorters  themselves  tended  to 
^ink  and  speak--dften  rlther  nat*^]y,^  bjut  sometimes  with  a  pertain  cunning— 
tn  the  lartguagp  of  the  objective  *sci en ti^^^fe5erting  that  computers  and  *  . 
information  systems,  for  example,  ware  purely  neutral  instruments  of  good 


^  mdnag^men't.  -  Thef/keptics  on^cairrpuS  tended  to  sffeak  in  the  Unguage  of 

'   .    ^         I  • 

•politics.  These  neW^vices,  they.  sai<i,  are  perhaps  theoretically  Tieutral , 
but  practical^  they  are  capable  of  transforming  the  entire  distribution  ^ 


t)f  power  within  an  ^Institution., 
^and  I  tauti( 


.  Rourke  ^and  I  cautioned  against  overzealous  or  premature  applicatiqi^ 

of  new  techntgites  of  managemeht.  ,We  argued,  however,  that  they  coiild  have 
-\   '  *  •      '  * 

'a  salutary  effect  on  hi^er  education' i  f  they  were  applied  with 'sensitivity 


r 


10  . 

to  the  distinftive  feati/res  of  academic  life.   We  expressed-concern^ about' , 
the  operation  of  a  kind  of'Gresham's  law.  of  quantification,  in  which  an 
■^eimhasis  would  be^aced  on  those  aspects  of  university' operation. which 
could' fee  most  easily  measured,  driving  out  other  inponant  but  more  elusive 

♦  ,  qualitative- standards  of  edycational  ende^or.   We  commended  the' trend 
.toward  greater  openness  ian,d  candor  in  university  man  a  gemeilt  which  .seemed 

\  to  accanparjy  the  \r\Vrsi(^\'^ of  modem  iat^_^  pr'ocessfji^'and  ujstitutional 
M  res.ear€h.   We  e)y)ressed  the  hope  tfiat  the  coDi^uter  cbOld'tfe  used  as  ""a#r' 
instrument  of  humanization  of  ajltfiial strati 6n  at  the  same  tjme  that  we  _ 
•  predicted,, With  mo>e' accuracy  than- i  e/pected,  that  it  appeat^d  "inevitable 
.that  iri  the  uftiver^stty'of  J;he  futui^  .virtually  every^^outine  .administrative 
'  con-tactXth  "the  student  5H 11  bi^^  qhahnajed  through:  electronic  d&ta-    .  ♦  . 
■processing  equipment.".  nna^y*,.we  urgedj facul'tifs' to  recognize,  thai  .  - 
■  modem  cohdiJtions  required  .themHo  put  ,thei'r'Own  "h(Jlses>1n  order  Jiy^ 

■     >    -      •    '     I  ' :     ~  • 

,  developing  more  systeifiatic  mfeans  of.deveTlbpjng  tfcademip  policy  and  making 

'i  academic  decisions.  -All  of  these  processes  taken  togetKer,'%e.  Said, 
"  '  '        ■        *"      *'■••"'■>,  ' 

"added  up  to  an'inqipient  revol.uti on— a  fundamental ;phange  in  the  character 

•  -       ' ."  '  •  '  '  ,      *. ' 

admi:nistrat16n  in-American  h^ghei*'?dueation.'     .  ...  ' 

Now  it  is  tima  to  ask  wh^t  has  "happened  intCTe  ensQir^y  dedade.  ^'In' 

general,  I  want  to  sugges^that  we  ^lave  indeed  had  a  fundamental  change 

sufficient  to  warrant  the  nameJof  jjpyotutidn /'JjuV*  that  the  nature-  of  the 

change-  1s  not"  quite  whaV  it'appeared  to.be  in.  the  middle  sixties.  ' 

^ffi^  '^irst  point  is  that  .there.^has  been--to  •t.ake-s,onie  liberties  with  a 

term  from  socialist  theory— uneven  development  of  the  rgvolutloh.    It  '  - 

would  appear  that  administrattve  niodemiza'tion  is. not, a  package  deaU  'in^.^ 

•  which  one  innovation , inevitably  brings  others  with  it.'  Conputeriza^on, 


'Space »nanagement,  arjd  management  fhformation  systems  have  proceeded  with 
almost  dazzling  speed  and  comprehends Ivenes^.   It[s.t1tutional  research  has 
expanded  without  prodij^ing  dramatic  change.    Ratibnafized  btidgetlng  has    ;  . 
remained  ^largely  where  i  t  was  a  decade  ago,  giving  the  impressivfe  appeawtnce 
of  sophisticated  objectivity,  yet  down 'deep  retaining  most  of  its  tVadi- 
tio^al  feature^.    And  administrative  organizatidn  has  made  roofii  for  the 
innovations  but;  has  not  changed  Wry  si^ificantly*    In  coming  to  these  ^ 
brash  general-izatt'Ons,  I  have  relied  in  part  on  the  judgment^  of  a  number 
of  admlmstrators  whom  I  consulted  during  the^4)reparatiorf^  this  paper. 
Let      quftte  froln  some  pf  their  reniarks  to^give^you  the  flavor  of, their 
views.    (And.  here  I  must.add  'one  worthy  statistic:    unive^rsity  presidents 
and  directors  of  institutional  research  reply  to  letters  more^proftiptly  and 
extensivfl^  than  do*financiaV  vice  presidents,  budget  officers,  and  dire^ctors 
otjetJinputeo  centers.)       :     \     -  •     •  . 

My  leading  question  was:   have  new  management  techniques  made  sub- 
stantial  changes  in  the  way  administrative  decisions  are  made  in  your 


institution?  The  response^  was ,  in  effect,  "not  muqh  in  the  ends  but  quite 
a  bit  in  the  means."    A  director  of  institutional  research  put  it  succi/idtly: 
"we  ?till  rlly  primarily  on  the  collective. wisdom  of  those  most  experienced 
ill  the  subject  6f  the  decision.  'However  the  dagree  of  refinement  and  pre- 
cision  of  thought  which  some  of  our  de'ans^  ana  vice  presidentsvhow.  bjing  to  . 
inportant  decisions  is  significantly  greater  than  it  wa^  ten  yeari  ago." 
'He  a'dded  the  tantalizing  suggestitjn  thajt  there  is  a  generation  gap  at  work 
when  he  said  "the  more  recently  appointed  deans  and  vice  presidents  rely. 
mon|  heavily  upon  data  and. analysis  than  those  who  have,  been,  around  a  lonfl 
time."   An  academic  vice  president  at  aa  institution  knbwn  for  its  avant 


<r    ■  :        •  .  ,  ^  '20 


garde  techniques'  cTon'cluded  that  "new  management  technique^  have  alloyed  us 
,to  maintain  a  reasonrable  decision-making,  posture- during 'this  period  of  T  • 
significant:  growth"  and  "have  aided... in  attempting  to  respond  to  the  ever- 
increasing  mandates  of  the  state  and  federal  government."    But  he  suggested 
-further 'that  thi  techniques  had  not  penetrated  far  up  in  the  administrative 

■  ■  •  '   -  V    "  i*-  r  -  . 

•echeijons-.    "Top  level  administration"  he  said,  "has  not  reteived  the  optimal- 
benefits  of  these  technique?  as  the  resource's  have  been  channeled  intp 
operating  management."    I  take  that  to  mean  that  the  middle  bureaucracy 
lias  grbwh,  and  has  taken  charge  of  the  techniques  but  the- g/incipat^admin- 
istrators  are  still  isolated  from  tliem.  ^  - 

if-.    The  presidents  are-,  ^me  what  less  complimentary.    The  charjcel  lor  of -a 
iwjor  university  concluded  that. '-'the  'revolution'  in  the  management  of 
^igher  education  has  changed  the  language  of  discussibn 'but  not  the  essential 
core  of  >he  decisi"on-making  process.-    Decisions  now  take  place  at  two. levels. 
Analysts  of  the  campus  ta'lk  with  those  of  the  ^yStem  who  talk  with  those  of 
the  coordinating  board  Who  talk  wit^  those  in, the  bureau  of  the- budget -in 
-the  state  capit61.    They  .trade  materials  and,  reports  arid  generally  (ton't 
do'  much  harm.    On  the  other  han^,  the  real  decisions  get  made  when  the 
governgr  and',  the  legislative  leaders  make- determin^i^ions  having  to  do  with 
bottom  line  numbers  of  how^much  wilVbe  given  to  various  segments  making  . 
'claims  upon  the  state's  re|Qurces."    For  example,  he  noted,  "Aaalysis  might 
sh.ow  that  one  part  .of  the  higher  education  system  courd  be.  'efficiently  and 
effectively'  closed  down^  but 'the  political  realities  ;«re  thatMt  can't  be 
'  done.  ,  In  fact,  eveft  within  a  campus  the  alteratioh  in- flow  of  resources  / 
is  determined  by  'political  factor's,'  only  sjightly  Influenced  by  the  ./ 
deveTopiients  .that  we- called- 'the  managerial  revolution'."  . 


Another  president  of  .a  sizeabljl*?tate  college  told  me  thPat  "relativeTy 
few  of  the  newer  management  techniques  have -resulted  .irv  substantia]  changes 
In  our  decision  making  process.... However,  since  new  techniques  and  ma- 
chines  Mve*the  potential  'for  providing  data  .tb.assistlfri  administrative 
decision  making,  they  can  enable  us  to  mak^e  more ''Intelligent  projections; 
and  can*save  us  time  that^mlght  be  used  In  working  with  people  and  Ideas.... 
Re  added  that  his  Institution  had  even  "dalHed  from  time  to  time  with  some 
thing?  developed  by  WIO^E." 

A  morfr  abrupt  judgment  came  from  the  feisty  head  of  a -large  branch-, 
campus'of  a  state  university:    "Adnrtwtstrati ve  decisions  are  made  as  they 
alw4y|^havel>een  made," 'b^/^n tended,  "largely  on  the  basis  of  seat-of-t|ie- 
pants  responses."  .  •  . 

.While  th6re  may  be  some  reservation  about  the  effects  of  new  techniques 
for  budgeting  and  the  way  tha^  power  Is- arranged  In  the  university,  there  ^ 
is  ahotJier  tonsi stent  theme  that  emerged  from  rry  Informal  explorations. 
It  Is  that  computers  have  been*iifes*avers.    "By  fafi  tffe'most  Importanl 
developtnent,"  said  one  chancellor,  "has  been  the^^pp  11  cation  of  the  com- 
puter <.to  the  development  of  systems  to  handle /4ie  "paper  flow  and  to  permit  ^ 
us  'to  do  a  more  effective  Job  of  running  registration,  the  business  office; 
the  library,  and  so  on."^  A  major  wi1  versity  ^nersident  concluded  that  the  ' 
computer  and  the  use  of  models  were  the  most  significant  changes  In  \fr\U 
yJlity  Management.    "The  computer,"  he  said,  "enables  us  tp  do, 'more  with 
less'.    We. are  powerful  In  new  ways,"  he  adds,,  "bu^HPso  vulnerable  In  new  • 
ways."   He  did  not  elaborate  on  his  seilse  "of  vulnerability,  but'l  suspect  ' 
that  it  W4S  along  the  same  lines  -of  one  administrator  who  said,  "The  < 
managerial  revolution  gets  both  praised  and  bl^metf  for  results  for  which  » 
It  Is- not  responsible,  ifeny  .faculty  rhefrt)ers  Ijelieve  that  the  reason  why 
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.resources  are  more  scarce  now, than  in  thepast  is  because  the  'business 
mana'gerfc'  have  taken  charge , "       ^      •  ■ 

y  /^ther  issu^  that  concerned  us  a  decade  ago  was  wh^theic  managerial 
innovations  designed  in  a  period  of  enormous  expans*ion  would  function   ^  '  ^ 
quite  differently  in  a  time  of  contraction  or  arSteady  state.'   I  askc^d  my 
respondents  ihat  question,  and  got  rathei^  mixed  replies.    They  felt  that  ; 
i.t  washier  to  get  agreement  on  politically  delicate  matters^during. 
periods  of  af.fl uence-for  exampTe",  to  agfee  on  budget  formulas  or  the 
intro^duction.  of  new  procedures.    They  believe.it  was.  possible  to  paper 
over  mi  sal  locations  and  mistakes  as  long  as  the  pie  was  getting  largef\ 
But  when  times  are'  tight.  as  one  administrator  noted.,  the  "reallocations  ^ 
^beCome  painfully  apparer^:_to  everyone.    A  shift  in  pric#ties  fas  to^be 
fnuch  more  carefully  examined,  (jpcuten^d  and  defended.    In  a  word,"  he 
.^siid.  "decisions  must  be  better  informed  decisions. ..  .In  a  period  of 
iro/t)erity  even  .the  naive  and  uninformed  administrator  may  welUbeJ:.he 
•benebciary  of  unexpected  events;  in  a" period  of  austerity  he  is  more 

•  jikely  to  beNthe  v'ictinj^'  I  would  put  it  another  w«^.:  administrators, 
faculty,  and  politicians  go  along. witti  modem  management  when  ifgives  . 
ther^  comparative  advantages  in  the  conpetition  for  scarce  resources.  When 

^  those  advantages,  are  threatened.  th(;re-is  a  good  chance,  that- they  will 
abandon  the  system  an-d  revert  to  conventional  managerial  warfare. 

'  A  third  question  that  interested  us  a  decade  ago  "Snd  continues  to 

'  i' 

interest  me  tgday  is  whether  modern  managerial  techniques  have  made  um- 
■■  -^versUy  administration  more  personal' or- have  created  a  more  dehumanized  • 
'  atmtfsphere.   Again*,  the  jury  i-s  "divided;'   Most  of  the.  adfliinistcators  that 

•  i  have- surveyed  seem  agreed  that'  there  is  le§s  time  for  personal,  face-to- 
face  relationships  with  their  colleagues  and  with  students,  but  they  are  ^ 


^not  Inclined  to  put' the  Mame  on  comffuters  or  managelent  information  system?. 
Ort  the  cpntrary,  l||iey  seem  to  feel  t^art  these  techniques  have-  on  the  whole, 

been  an  asset  in  the  struggle  to  maintain  human  cpntact, 

—  '  <?  •  — 

This  conclusion  seems  to  be  coafirmed  by  the  experience  at  nf\K^ 

'  ... 
institution,  which  in  recent  year^  Kas  developed  a  complicated  com^uter,,,^ 

registration  system  to  handle  a  nine-module  course  pi»gram  in  whicjh  courses 

of  differing  length*  and  format  run  simu^  taneouslyJ'  The  system  operates 

like  a  Uhited  Airlines  reservation  system.   Within  strict  upper  limits  on 

class'Size,  .studehts  register  for  a  full  year  of  courses  but  are  free  to 

drdp  and  add  future  courses  at  any"' time  during  the  year.    For' a  student 

body  of  only  1800  students ,  our  registrar  reporjts  that  there  are  around 

20,000  drop-a,dd  transactions' during  t|e^  year,  'it  is  incredible,  butlt  : 

works.    The  winning  combination  is  a  smart  registrar,  a  pleasant  registra- 

.tfon  staff,  a.sensitiye  computer  shop,  and  .Smedley,  the  tireless  computer*  ' 

who  lives  in  the  basement.    Registration  has  even  been  made  some  thing  of 

a  game  involving  betting  points  on  courses  to  get  what  'they  want.  Our 

students  actually  seem  to  enjoji  the  process*  .  • 

To  recapitulate  ny  analysis  so  far:   development  has  been  uneven  and 

r 

/  _^ 

results  have  been  mixed;  administrative  modernization  is  not  a  complete  . 
package.    But  there/ is  something  more  to/be  said.    Ten  years  ago,- it  seems 
to  me  that  none  qf  us  was-  sufficiently /aware  of  the  way  in  which  American 
higKer  educa^tton  and  its  management  systems  were  shaped  and  limited  by 
larger  forces  at^work  in  our  society.  *To  be  sure,  most  of  ys  who  thought. 
.  about  these  things  usually  said  something  about  how  there  had  been  a  great 
increase  in  enrollments  In  higher  education,  how  the  proliferation  of 
institutions  created  new  demands  for  coordination  and  rational  j^nagement. 


how  the  knowledge  explosion  added  to  the  complexi  ty  of.  mo^m  higher' - '  • 

education— the  litany  is  long- and  familiar.  -  But  t,  for  one,  had  not 

seen  the  full  s>gniffcaace  of  those  factors  a  decade  ago.     ^  , 

'  The  real  rfevol  utiori  In  management  is  not  measured  by  the  tech-  '. 
nlques  \t  employs,  but  rather  by  the  fact  that  mana*gement  as  a  whole- 
has  become  dee^^^npticated  iff  a  soci.?l  order  whose  main  character- 
is  tics^a^Tvast  size,  great  complexity,  and  what  social  theorists  calV^ 

'  \  '  '       '  y 

"/the  industrial  mode  of  prodi^tion." 

The  statistics  about  the  size  of  the  A|ten"can  educational  ♦ffort 

■ 

are'  too  familiar  to  repeat  here.    What  we  must  remfember,  however,  is-^ 
that  no  universities  in  the'Middle  Ages  exceeded  800  students.,  and 
frequently  draped  below  that  number  when  the  plague  or  political 
conflict  thinned  their  ranks.    It  was  not  until  1914  that  a  uAiver- 
s,ity'  in  the  whole  Western  world  exceeded  5000  students.    Now_we  work 
with  systems  that  are  literally  mea|pred  %  tens  5nd  hundreds  of       '  , 
thousands.,  /  .  ■  , 

Along  with  these  changes  in  size  have  come,  masstve  differentiations 
of  structures.    Faculty  departments  of  large  universities  are  legion. 
Administrations  are  divided  into  offices  that  are  so  specialized  and  so 
technical  that  one  office  literally  does  not  know  what  another  is  doing, 
"even  in  those  institutions. which  pride  themselves  in  face-to-face  relation 
ships  and  even",  heaven  help  us,  in.  those^which  have  integrated  management 
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intifmatton  sy#lenis.\  In  the  ligHt  of  such  enormoi|s*  changes  inisc^le  dnd* 
j^s|)ec1al1zat1on,  we  m^t^;^^  the  structures  pf  the  modem 

;uhi«ep&f^^  society Jft. which  it  resides  aine  qualitatively  different 

,fr6in  their  ancestors.   That-is  something  we  have  itijissed  in  many  of  our 
dtscussions  of  the  managerial  revolution,.       ^  f  - 
'  '   *  11%  tMsv^t^gard,  l^aurke  and  I  did  not  fully  appreciate  the  significance 
of  nationaj  organizations  of  university  ^administrators  in  furthering 
managerial  innovations  'At  that  tinte-,  mqst  of  the  organizations  wene'  the  ^ 
traditional  alphabet  soup  of  bydgetv  registration ,  computer,  space,  and- 
institutional  research  people,,  jiostly  exchanging  information  and- having 
a  good  time  at^national  conventions.    Since  that  time,  the  appearance  of 
NCHEMS  and  CAUSE  Represent  an  important  development  in  the  evolution  of  • 
university  management  because  tmy  provide  new  dimensions  of  services,' 
programs,  and  norms  of  operation  on  a  national  scale.    The  change,  however, 
is  not  necessan\ly  an*  unqualified  plus  for  hu|her  education.    NCHEMS.  for 
Example,  has  had, some  worthy  ideas,  but  it  has  become  an  institution  with 
vested  interests  in  the  success  of  its  programs.    As  one  influential  irti-* 


varsity  president l^ut  it,  "NCHEMS  stands  in  the  vanguard  (^f  those  whi^  would 
build  models.    Blimtly,  most  'don't  Having  served  on  one  of  the 

NCHEMS  numerous  advisory  committees  during  its  formative  years,  I  carf^  ' 
testify  personatly  to  the  fact  that  there  were--4nd  are--rmany  highly  com- 
peteji^and  dedicated  individuals  in  suchV^^oups.    Yet,  it  must  be  said 
t^t  some  national  organisation?  tertd  to  develop  a  momentum  and  lifa  of 
their  own  which  may  have  little  to,  do  with  the  central  needs  and  purpbses 
of  higher  learning.    Stf  far,  CAUSE  seems  to  be  i  ha^y  exception.  'Buil% 
on  , the  membership  and -a dirrini strati ve  pTJttices  of  indi vidua!  .institutions 
and  a  lean  central  office  which  servfes  as  a  clearing  holise  of  ideas  and 


^18.       -  - 

'  data".  CAtisE'provi^s  a  much-needed  cornnunicatiorv network  without  adding  •^6  - 
\  ^the  weight'*^  a  na.tional  administrative  ^)ureaucracy  in  higher  education.  ^ 
**.     {  '      So  far.'I  have  ^oken j)f  size  and  corjriexity.  Jhe  other  factor  is 

the  industrial  mode  Df  f)roduction  Awhen  Adam  Smith  published  The  Wealth  ^ 
\  •  '■       of  Nations  in  1776^' he  saw. that  industrializa'tion  involved  A'ltore  than  , 
"  .  the  development  oi;'ttechine,s' as  substitutes  for  human  labor.-  He  believed 
'that  an  entefprisfi-indeedl  a  who||  societyi-built  on  the  principles^of 
specialization^ of  woHrrn^^^i^dependen#  through  a  system.of  free  e)^hange 
f  ^  would  be  substantially  more'  producti ve.than  a  society,  of  localized.  §elf- 
sufftcientNndividuals.   hT^s' essentially,  correct.    Specf^alization , 
rationalized- organization /and  irrter  dependency  combined  with  machines  and 
/  ,    '  "  new  energy  sources  to  .trans.f6rm  western  civil i za'ti on.    The  transformation-  . 

;      was  so  astonishingly  con^lete  and  so  powerful  that  i  J  has  affected  not  on^y 
;  ^"      the  basic  productive-  sectoV  bufeyery'  oiier  form  of  human  organization. 

consider  college  sports.. to  take  an  amus>ng>example.    Ask  a  foitball  player 
frbm  the  JnstTtutions  ref)resented  here  to  describe  himself.   He  is  .Ijkely 
"        ^to  s'ay  "Lam  a  strong  siV  Linebacker."  or  "I  play  defensive  e^d  on  probable 
"  '       'pas's  situations  between; the  thirty  yard  lines/'   The  chilling  fact  is  that 

^      '  such  systems  work.'  These  5iant.  specnii zed;  professionalized  organizations^^ 
/'  .     ^  one  coald  almost^wll  them  organisms  becau^e.^they  are  so  tightly  inter- 
•**:  ' /*depertdint--now 'dominate  our  societylueiis.Tho^^  • 
•■■ '    book  The  LiVrof  a  Cell.  "^^ould  have  uWink  of  tte  whole  eartfTas  a  kirfd' 
.  \  b-f^Jiving  org*i\i.    It  is  tempting'to  aV  w^th  more  pride  than  accuracy^^- 
thattte^uni^ve^sity,funciions  a^.a  lobe  ofW  1^  °"^  -.■ 

'  :       •  r^spectSf^t  is'a  noble  and  edifying  metaphW.    Irv  Another  nespect.  it  is  ,  ^ 
-    ■  ,  a  frightening  thought-,  because'it  suggfi^  thX  the  i^terdependency  -has^ 


come  so*  great  and  so  complete  *hat  malfunctions  in  onep  part  of  the  orga. 
let  us  say  in  the  production  of  wheat  crops  in  the  AmeAcan*midlands— couli 
bring  calaimity  to  the  entire  society  and  with  it  to  the  i^hole  system  of   .  V 
Mgher  education.  «>  ^ 

That  is  what  I  mean  when  L-say  we  are  implicated.  As  individua^ls  and 
as  institutions,  we -are  committed  to  maintain  a  system  that  extends  far 
beyond  the  campus.  We  are  proud, of  our  abilities  to  manage  large  and  com- 
plex, institutions  *  but  there  may  be  some  truth  in  the  idea  that -the  insti- 
tutions  are  actually  managing  us.  '  ^  , 

Nowhere  is  our  implication  better  revealed  than  in  the  present  cbnfusion 
over  the  leveling  off  or  shrinkage  of  enrollments  ^ind  funds.    The  response 

« 

of  many  institutions  is  to  becoifi  mor^e  and  more  involved  iit  the  Industrial 
mode  of  pr6duction.    The  pattern  \\  becoming  familiar.    Universities  hire  ' 
professional'  ftwid-raisers ,  undertake  national  and 'regional  aik^tising 
Campaigns,  change  th6ir  currfculum  to  attract  new  kinds  of/students^and 
start  cutting  costs,  in  all  areas  of  university  operation.    A  Chicago  Tribune 
correspondent,  Joan  Bepk,  argued  in  a. recent  coluhn  ,that  thesd  measures 
were  not  sufficient.    Administrator|^would  now  have  to  attack  ttie  academic > 
heartland.    ''.Faculty,"  she  said,  "will  have  to  be  more  productive. .. .Most 
teacbers  now  work  ojilv  36  weeks  a  year.    Many  have  teaching  schedules  that 

•  -  "  •  '  ■  ■ )  - 

leave  much  time  for,  other  endeavors,. ...  Demands  that  teachers  do  reseircjr 

and  publish  wil)  have  to  be  re-evaluafed. Better  methods  of  cost  actounttng 

wfU  haVp  to  be  used  ixi  colleges. .. .(and)  tenure  will  Jiave  to  be  phased  out." 

'    ■  ,  '    •  '  ■  ' 

These  are  not  radical  proposals,  and  indeed  some  of  them  deserve  careful 

consideration.  What  ,is  most  striking,  however,  is  that  they  reflect  progres- 
sive ilidustrialization-of  the  uryversity  enterpirlse.    The -blending  of  the 
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.university  and  other  institutions  of  society  is  psrvasive^    This  is  not  so 
much  to  say  that  the  university  has  jDecome  a  factory.    That  is  an  oft- 
repeated  error..  More  accurately  we  that  educational  institutions 

busines.ses,  industries,  goverrynent  ag^nQies,  and  even  research  and  philan- 
thropic 9rganizations  are  converging  on  th^  industrial  mode  as  the  central 
characteristic  of  their  organizational  style.   While  a  state  juniversity  may 
apply  productivity  measures  to'its  faculty,  Xerox  and  IBM  h^ive  many  plants 
that  look  essentially  like  college^campuses  and  their  employees  operate' 
much  in  the  same  way  that  faculty  members  do.    This  blending  has  occurred 
so  gradually,  so  uninten1;ionally ,  that  we  can  scarcely  say  it  was  a  matter 
of  deliberate*  educational  policy.    It  just  happened,  and  here  we  are,  and 
that  may  be  the  real  revolutionary  event.-  ^  ^ 

^  This  brings  me  tojny  final  and  peirf^aps  readily  anticipated  remark.  , 
university  administrators  need^to  reexamine  the  fundaTOntal  purpose^  of 
ttei-r^  ifistitutions  if  higher  education  is  to  survive  and  prosper.    For  I 
have  come  to^agree  with^Robert  Nisbet,  in  his  trenchant  analysis  in  The 
Twilight. of  Authority,  that  "the  uni.versity  and*  col  lege  are  fast  Incoming 

■t 

expendable  in  the  minds  of  a  growing  proportion  of  the- Western  population'^." 
The  reason,  he  argue§  persuasively,  is  that  there  has  |>een  a  "transformation 
of  the^uni vecsi ty  from  a  coirmunity  founded  upon  tffe  academic  dogma  that 


knowle/dge  is  good  in  .its  own  right  and  OMfSTTje  the  pore  of  any  acaidemic 
community  to  an  organizatfon  that -bears  less  and  less  resemblance  to  'com- 
muni ty 'of  .any  kind  and  more  and  more  to  factory,  office,  find  marketplace. 
Institutions  thrive  when  their  functions  Seem  distinctive  and  i-mportant; 
and  they  undergo  decline  and  ^th  when  their  functions  have  come  'to  seem 
more  or  I'dss  indistinguishable  "fvdm  those  •performed  by.  other  institutions." 


In  this  spirit,  I  suggest  th»t.1t  is  not  enough  to  appralst  the  ' 

managerial  revolution  In  higher  education  purely  in  t^rrns  of  the  effi- 

ciency  It'has  brought  to  colleges  and  unlvisrsitles.    Nor  Is  it-sufficlent 

to  comment  on  the  effects  pf  such  management  on  the  power  structure  of 

-.  ,  °        ,  ■    '    '  .        "  ■ 

higher  education. ^lihat  must  be  added  is  a  serious  analysis  of  the  ends  of 

the  university  as  a^human  community,  apd- the  place  "of.  th^t  Institution  in 

a  society  deeply  committed  to  giant  organization  and  sometimes  dangerous  ' 

inter^pendency.^  To  put  iriy  own  biases  on  the  lin^,  I  believe  that  admin-  " 

istfative  procedures  should  enhancd  the  qualities  of  educatioriarconmunity , 

institutfonal  au|6noiny,  and;  creativi ty  for  students  and  professors.  Those 

which  uncritically  foster  increased  centralization,  costly  and  needless 

standardization  of  educational  activity,  and  a  proliferation  of  admintt^ 

trative  bureaucracy,  are  merely  hastening- the  day  when  American  colleges 

and  universities  will  lose  the  remrtants  of  their  distinctive  character  and 

f lection  in  a  free  society/  .  ^  *  - 


♦  * 
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THE  ROLE  OfTTTE  MINICOMPUTER 
IN  ADMINISTRATIVE  DATA  PROCESSING 

,  .        .      Har^N.  Morris 
:  Vice  President  a|id  Ceneral  Manager 
Harris  Computer. Systems  Division 
Ft.  Lauderdale^  Florida 


We  all  liv6  in  aiworld  of  constant  change.  This  view  is  particularly  evident  to 
thcKse  of  xxst  working  in  the  computer  business.  One  can  recognize  the  tremiendous 
impact  of  the  computer  in  today's  society;  and  then  when  you  look  at  it  in  a 
historical  perspective,  the  computer  industry  is  only  an  infant. 
^  ^  If  was  only  soine  30  years  ago  t^t  the  first  working  computer,  called  ^he 
ElllACVwas  in  service  at  the  Aberdeen  Proving  Ground  in  Maryland.  This  machine, 
developed  by  Professors  Eckert  and  Mauchly  from  the  University  of  Penfcylvania, 
'%»s  absolutely  amazing  in  terms  of  its  performance.  It  completely  eclipsed  all 
previous  V^thods  of  manual  or  automatic  calculations.  .Today,  only  one  and  a  hajf 
generations  later,  entire  rooms  o^  computer  equipment  can  be  out  performed  by 
Just  ^httndful  of  highspeed,  bi-polar  microprocessor  chips.  •  . 

Harris  announced  a  ^System  last  June  at  the  1976  National  Computer 
Conference  in  New  York  City'^hich  has  the  effective  computing  power  of  upwards 
of  a  million  tii^s  more  than  the  oHginal  ENIAC  when  one  considers  all  the  factors 
that  gojnto  e/feative  work.  The'actual  computer  in  this  system  is  mounted  on  only 
cu»e  board  and  contains  many  large-^cale  arrays  including  six  of  these 
mj|<iroprocessors.  Certainly  a  dramatic  example  of  chandS. 

*In  the  early  1960's,  Dr/  Elmer  Engstrom,  Present  of  RCA,  ma^e  the 
following  comment  in  a  , talk  he  presented:  "The  majority"  of  the  scientists  and 
engineers  produced  by  the  human  race  in  all  of  its  long  history 'aire  alive  and  at 
work  today:"  The  significance  of  that  statement  is  even  further  enhanced  when  one 
recognizes  that  these  <^€cientists  and  engineers  were  also  using  the  most  powerful 
tool5  ever  devised  by  man  including  large-^cale  digital  computers.  It 'was' only  a 
few  yeaw  after  these  remai^ks  were  made  thpt  we  b^an  to  see  the  emergence  of  a 
nei!^l4)pr^ach  to  computing  which  was  quickly  dubbed  the  "minicomputer." 


The  first  of  this  new  breed  was  the  PDP|^Intr<Kiuced  in  1965,  it  became  an 
immediate.  4romijRerical  succefs  and  was  the  cornerstone  for*  one  of  the  largest 
(fcmputer',campanies  today.  This  machine  jsold  for  pnly  $18,000  including  ^K'^or 
memory  whidh  astounded  those  of  us  working  Within  the  large-scale  computerjarea. 

Since  that -time,  we  have  seen  lexpansion  of  minicomputers  in  both  directions. 
Today,  we  have  the  smalles*  of'^'^jriidrocomputers"  up  to  the  largest  of  "super" 
minicomputers.  The  spgctrum  has  become  so  broad  and  ^he  applications  so  diverse^ 
.  that  it  is  almost  mjeaninglejs  to  use  the  term.*  minicomputer.  However,  there  is  a 
gene^ly  agreed  upon  definition  of  this* classes  or  categories  of 'minicomputers.  I 
will  discuss  them  hepe,  briefly,  in  order  to«  reduce  or  eliminate  any 
misunderstanding.        •  '  ^  ^  •     '  ' 

Class  I  •  , 

Tl|bse  minicomputers  ^re  really  a  microprocessor  on  a  board  or  in' a  box.  The 
usage  of  them  are  growing  very  rapidly,  and  it  is  my  belief  that  they  will  permeafe 
aim^t  every  se.ctor  of  our  lives.  -  In  the  nfear  future  we  will  seef^  them  in  home 
appliances,  h6me  entOTtainment,  automobiles,  etc.  It  is  a  powerful  new  tool,  and 
^e  are^just  learning  how  to  use  it  effectively. 
/  ,  ^ 

Class  II  . 

'  ^  These  minicoifiputers  are  those  wi;th  v^ord  lengths  of  less  than^BHDits,  limited 
computer  power,  and  limited 'memory  capability.  Thfese  are  the  older  machines' 
sjijch  as  the  PDP8  meHtipned  previously. 

Class  III     >s  '  /  •  " 

These  minicomputei^  are  the  l&-bit   machines  which,  eviert  today,  make  up 
the  majority  of  the  marke^  They  have  been  the  backbone  of  the  astounding  growth, 
of  this  industry.  Fpund  mainly  in  industrial  process  control  application^,  they  are 
scattered  throughout  the  research  and^development  laboratories  around  the  world. 

Clas*4V.       .        ^       •     '  '    *  '    .  ' 

These  minicofpputers  are  ns^chines  with  word  lengths  of  16-,  24-  and  32-vbits, 
with  esptensiye  memory  capability,  jnany  hardware  options,  and  significant  software 
offerings.  It  is  thte/ciass  IV  minicomputer  systems  that  are  the  major  ones  in 
administrative  data  processing.     >  *  ^  IS 


One  of  the  licey^reasons  that  we  may  now  consider  Class  IV  minicomputers  for 
Administrative  Data  Processing  has  been  the  fantastic  increase  in  performance  per 
dollar  ^nt.  .Over  the  ye^u-s,  this  price/performance  rflfdo^jias  been  increasing  in  an 
exponential  fashion,  ^  .  , 

It  is  simply  not  easy  to  measure  the  effectiveness  .  of cpmputer  power  in 
relationship  to  any  other  purchase.  For  example,  if  you  want  to  evaluate  a  new 
automobile  you  ban  go  to  the  showroom,  determine  the  numbijT  of  cylinders  in  the 
engine,  its  horsepower,  its  gasoline  mileage,  whether  it's  a  two-door  or  four-door 
vehicle  and  then  you  can  drive  it  aijd  make  your  jucfeement  regarding^  comfort, 
'  handling  ability,  etc.  .  <  '       0      '  " 

When  .you  set  out  to  measure  thp  effectiveness  of  ^computer  system,  the 
purchasing  deci^on  becomes  a  more  complex  problem. 

^  At  the  Harris  Computer  Systems,  we  have  done  extensive  "modeling"  and%e 
believe  we  understand  thoroughly  the  many  complex  and  interacting  variables  that 
relate  to  effective  computer  power.  We  trifck.and  plot  some  26  categories^ and 
each  of  these  are  broken  into  as  rrtany  as  ten  sfubcategories.  With  weighting 
techmques  and  regression  analysis,  we  hav6  been  able  to  closely  describe  the 
capabilities  of  computer  systems  in  the  marketplace  over  the  last  20  years.  With 
the  increase  projected  in  computer  power;'  we  feel  we  can  accuratelly  predict  what 
those  of  us  in  the  industry  wfli  be  able  to  provide  over  the  next  four  or  five  years. 

With  |this  bacRground  and  recognizing  that. the  rate  of  change  in  the  computer 
business  is  still  increaSsing  let's  look  at  some  of  the  features  of  the  Class  IV 
minidbrtputers  that  ar"^  of  interest  to-  those  \  administrative  *data  processing. 
First,^  these  machine  possess  very  strong  compute  power. .  You  will  find  they 
contain  MatCTof-the-art  technolegy.  The  liberal  use  of  large-scale,  integrated 
"XJircuits  and  microprocessors  contributes  to*  this  po^er.  There  are  many  hardware 
aiTd  l)/rd  ware/soft  ware  options  available  which  can  further  increase  the  effective 
power  in  doing  certain- If indift)f  specialized  work.  Harris,  for  example,  offer^  a«*very 
powerful  floating  E^int,  hardware  Scientific  ArithgieticJJnit  as  an  option.  For 
those  people  with,  heavy  FORTRAN  "number  crunchingVtasks,.this  option  gives 
tremendou^hcrea§e  in  effective  power. 
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Another  feature  is  the  availability  of  large  on-line  memories  an<l4ven  some 
virtual  memory  operating  systems*  At  Harris,  for  ex&mple,  we  cag^ut  As'much 
7S6,000. bytes  of  on-lkie  memory  coupled  with  our  virtual  memory  operating  system* 
caUed  VULCAN.  ,  VULCAN",  which  is  a  true  virtual  memory  operating  system 
operating  through  paging  hardware  in  the  mainframe,  gives  the  user  essentially 
^un&mited  piejpory  capabilities  with  very  efficient  paging  and  control. Until  just  a 
few  short  years  ago,  this  kind  of  capability  was  available  only  on  the  larger 
machines  in  what  I  will  refer  to  as  the  IBM  market.  *  ' 

A  third  feature  is  fhe  file  handling  capability  of  Class  IV  minicomputers  and, 
in  fact,  some  computer  manufacturers,,  such  as  Harris  offer  complete  data  base 
management  systems.  With  Ifiurge,  on-line  memories  and  powerful  operating 
systems,  it  is  a  natural  to  add  effective  file-handling  capabilities.  ^For  this 
requirement,  Harris  selected  CINCOM's  highly  successful  TOTAL  system  which 
enables  users  to  operate  large,  data  base  systems  usiqf  standard  COBOL  while 
operating  under  a  true  virtual  memory  operating  system     .  -  * 

Thisv  in  turn,  leads  us  to  another  feature"  —  the  ease  of  conversion,  Jusf  & 
'  few  years  yigo,  the  minicomputer  world  was  fulKbf  non-standard  software.  Th^- 
"home  gr^n"  specials  were  the  ones  that  were  featured.  When  you  recognize  that 
the  main  thrust  of  minicomputers  would  be^for  laboratories  where  little  software  is 
required,  this  evolution  was  a  very  natural  one.  Today,  however^  most  of  the 
computer  manufacturers  in  the  Class  IV  category  (rffer  standard  languages. 

Harris  supports  seven  languages  under  its  operatinp;  system,  including  l974 
ANSI  standard ^OBOL,  as  well  as  the  latest  approved  version  of  FORTRAN  and 
many  others.  Use  of  these  stjlndard  langudges^  makes  conversion  of  customers 
software  from  one  naachine  to  another  easier,  fasterj^and  more  efficient.  In  fact, 
we  have  found  that  if  your  programs  are  written  in  the  IBM  COBOL,  which  is  ANSI 
1971,  this  conversion  is  really  very  easy.       *   *  • 

Finally,  a  main  feature  in  Class  IV  minicomputers  is  the  greatly  hnproved 
pr^/performance  ratio  ayailable  on  most  of  ^these  systems;  especially  lirhen 
compared  to  traditionaj,  systems  used  for  administrative  data  processing.  With 
budgets  t)ghf  and '  additional  money  scarce,  the  prudent  data  processii^  manager 
must  consider  these  factors  in  looking  ahead  at  the  problems  he  must  solve  in  his 
business.  .  ♦  '  .  . 
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With  all  these  wonderful  features,  perhaps  you  are  thinking,  you  should  throw 
out  everything  you  have  and  replace  it  all  with  these  Class  IV.  minicomputers! 
HoWever,  we  all  honestly  jcfiow  that  there  is  no  such  .thing  as  a  "free  lunch^"  and 
in^d,  any  decision  sheffUd  be  made  carefully  by  considering  all  the  known  factors 
involved  There  are  sogie  rafijor  concerns  in  usir^  minicomputers  in  administrative 
data  processing,  and^  they  should  be  examined  in  light  of  your  own  partie)ilar 
isituation. 

First,  let's  talk  about  software,  as  a  major  concern  in  the  computer  buying 
process.  As  1  said  earlier,  a  few  ye  ars  ago  only  very  minimal  software  was 
available  on  any  minicomputer. /Today,  extremely  i>owerful  software  is  available 
from  a  few  ofcomputer  manufacturers.  This  alon^  should  caus6  a  serious  computer 
bi^er  to  be  concerned  about  the  maturity  of  the  software,  ^or  example,  Harris  has 
had  its  virtual  operating  system  in  tfj?  field  ^or  weU  over  three  years.  It  takes  this 
kind  of  time  aAd  care  and  attention  tp  achieve  the  necessary  degree  of  maturity 
and  effectiveness. 

Additionally,  the  traditional  computer  suppliers  to  the  administrative  data 
processing  market  bring  with  them  a  large  array  of  applications  packages. 
Conversely,  the  minicomputer*  manufacturer^  of fe^  Very  mtle.  ^  I  do  realize  with 
the  active  programs  of  CAUSE,  that  your  organization^ias  available  a  very  large 
and  active  exchange  program  or  application  packages. 

Another  major  concern  in  the  area  of  software  selection  is  that  of  security. 
A  few  years  ago  when  the  minicomputer  was  used  fh*a  laboratory,  security  Was  not 
much  of  a  problem.  The  use  of  the  machine  was  usually  controlled  byj^a  small 
group,. and  the  Computer  area  could  be  locked  at  Jiight  eliminating  unauthorized 
access  to  either  equipment  or  data. 

In  the  kind  of  processing  ceriters^that  w^  are  talking  about  today,  this  is  not 
always  the  case,  and  one  must  serjously  be  concerned  about  security.  As  one  of  my 
university  friends  puts  it,  you  must  include  the  "diabolical  sophomore  factor"  in 
your  blinking.  At  Harris  our  system  sqftware  designers  recognize  th^se  potential 
problems,  and  they  provided  e|laborate>  features  to  assist  users  in  .establishing 
security  of  the  files,  access  t^bnly  selected  files^an^  dynamic  assignments  of  user 
piriorities. 
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Another  area  of  copcern  is  iteing  Class  IV  minfcomputers  for  administrative 
data  processing  is  that  of  support.  Generally,  minicomputer  manufacturers  do  not 
'  provide  the  broad  array  of  literatur^  offered  by  the  traditional  suppliers  to  this 
y  marketplace.  I^iterature  is  generally  complete,  but  written  with  a  high  technical 
content  as  one  would  ejxpect  from  companies  who  only  a' few  years  ago  dealt  just, 

witb  engineers.  •  •         ^   \ 

Along  with  literature,  one  should  examine  ,  the  availability  of  training  and  . 
'  service  to  match  the  parjticular  requli^r^gjits.  At  Harris,  we  ojCfer  service  going  all  ^/^ 
the  yfay  from  a  short  training  course  and  a  phone  number  to  a  full  time  on-sixe  ^ 
personnel.   We  feel  that  service  should  be  tailored  to  the  needs, of  the  customer. 

•  Finally,  in  this  area  of  support, •Users  Groups  are  Just  begimiiiWro  be  established. 
Membership  is  a. User  Group  may  not  b€^a  serious  requirerp^  in  your  own  cehtet 
particularly  sin^  you  belong  to^the  CAUSE. organization,  but  it  is  a  concern  and 
should  be  considered.  *  , 

Well,  that's  where  we  are%>dfiy  when  one  considers  the  capability  of  Class  IV 
minicomputers  to  serve  the  administrative  data  processing  area.  What  are  the 
trends?  I  believe  there  are  gome  very  exciting  things  coming  down  the  road  and  I 
wish  to  mention  just  a  few  of  them. 

We  have  been  hearing  the  buzz  words  of  networking  and  resource  snaring  for 
a  number  of  year^  now.  This  is  another  of  those  ideas  whose  time  has  arrived. 
.  •  Some  networking  \apability  is  fiJteady  offered  by  ^me  of  the  computer 

manufacturer^  and  inlfleed  several  off  us  have  exciting  programs  unfie>  way. 

Harris  Computer.  Systenxs  is  engaged  in  a  joint  development  program  with 
k/  Case  Western  Reserve  University  to  develop  a  hetrogeneous  networking  capability. 
It  is  our  belief  that  a  network  that  can  involve  only  one  vendor^  system  is  not  an 
adequate  solution  to  the  growing' power  of  distributed  dpt^  fMPOCessing.  We  are, 
therefore, -engaged  An  a  development  program  that  will  establish  appropriate 
^  network  protocols  aided  fc»y  some  special  software  and  hardware  that  will  enable 
computers  supplied  by  different  vendors  to  be  ah  effective  node  on  an  active 

•  network.  K         '  *  ^      .  . 

I  would  like  to  tell  you'  that  I  think  some  standardization  in  this  area  yill 

hippen,  but  in  fact,  I  do  not  believe  it  will.    The  approach  we  at  Harris  are  taxing  . 

-    is  a  technique  which  we  believe  Will  minimize  the-^ifficulities  caused  by  lack  of 

st€(ndardization.    Networking  and  resource  sharing  is  real  and.  is  beginning  to 

happen.    It  should  cause  each  of  us  to  ejjMjttine  his  organization '^d  his  future 

requirements  to  determine  if  some  of  these  techniques  could  help  him  do  a  more 

»'  •  .  .  ^ 

«ffe6tive  job.  ^  .  ,  ^ 

^    '     .        ,       .      ^36  <  ' 


Anothef  ex^citing  trena  is  what  we  at  Harfis  call  big  system  pff-loading.  As 
most  data  processing  systems  approach  their  capacity,  \we  have  traditicwally  looked 
towa/da  our  computer  manufacturers  for  some  kind  of  migration  path  to  a  more 
powerful  system.  As  all  of  uslcnow  who  have  lived  throiigh  this  kind^of.a  transition, 
it  is  freouenUy  painful  and  expensive.  I  believe  that  tf»e  CIms  IV  minlcompuj^ 
will  be  increasingly  used  t6  avoid  the  nec^ity  for  i  major  system  upgrade. 
Usually,  there  are  a  handful  of  requirements  which  se^n  to  bot^eneck  the  bi^ 
system.  A. careful  examination  of  the  capability  of  Kiday'S  and  tomorrowV Class  IV 
minicomputers  can  offer  tremendous  relief  in  ^ome  of  these. areas  and,  in  fact, 
increase^the  effectiveness  of  the  computer  ^center  with  minimal  disruption  of* 
existing  software.  '    f  " 

Harris,  for  example,  offers  sij^iultaneous  RJE  capability  to  IBM^  Univac  and 
CDC  systems  through  standard  prottecol.  The  growing  recognition  of  these  kin*  of 
alternatives  will,  in  my  opinion,  drastically  alter  the  traditional  migration  path  of 
major  data  processing  vendors. 

One^iinal  trend  that  is  exciting  to  me  is  the  probable  use  of  cost  effective 
multiprocessor  capabilities  with  fail-rsoft  or  graceful  degre'dation  features.  The 
experience  being  gained  in  the  field  today,  combined*  with  the  inci-eased  leverage  of 
nvHJem  tecNMlbgy  jwill  make  this  a  reality  and  the  possibilities  are  exciting  and 
almost  limitless.  ' 

.  From  these  remarks  I  believe  it  is  possible  to  draw  a  few  conclusiwjs.  I  think 
we  must  recognize  that  minicomputers  are  not  a  panacea.    None  of  us  should 
expect  to  simply  put  in  a  new  Class  IV  minicomputer  system  and  have  all  of  the  ' 
problems  disappear.  We  do,  however,  for  the  first  tfme  have  a  viable  -alte/native  in 
considering  current  and  new  applications  and  this  alternative  was  not  availably  to, 
us  just  a  few  ye.ars  ago.  It  is  my  belief  that  the  Qass  IV  minicomputer's  useful  \ 
to^y  "and"  will  be  an  even  better  tool  tomorrow  to  help  us  solve*  the  problems  of 
administrative  data  processing.  '  '  .  ^ 


MANAGEMENT  NEEDS  FOR  COMPUTER  .SUPPORT 


Alice  J.  Irt>y/^ 
Vice  President  for  Student  Services 
Rutgers,  The  State  University 
New  Brunswick,  New  Jersey 


University  m^agement  ,ha*s  many  and  varied  needs  for 
effective  computer  services  in  support  bf  their  processing 
and  information  functions.     While  proitrises  are  made  and~ 
well  intended,  the  results  achieved  are  too  often  not  " 
in  accordance  with  expectations.     The  challenge  which 
exists  for  the  computer  center  managers  is  to  better 
understand  these  needs  and  assist  in  the  development 
of  effective  and  timely  solutions,     A  manager's  perspec- 
tive of  ^e  many  needs  for  computer  services  and  an 
evaluation  of,  the  various  problems  and  f r^istrations      -  - 
enco^jj^t^red  in  meeting  these  needs  werti  presented 
in  this  paper. 
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•  MANAGEMENT  NEEDS  TOR  CQagUTER  SUPPORT 

At  the  outset  it 'might  be^  worthwhile  Jtp  sajr  a  word  about  my  perspcc-  - 
tive  concerning  the  topic*    One  of  my  roles  is  that  of  a  vice  president  * 
in  a  multi-unit  university  with  twenty-two  units  spread  across  three  .  * 
campuses.    Another  is  th^  of  a  manager  in  thjB  University  responsible 
for  several  fairly  large-scale  operations  which  are  dependent  on  data 
processing  support.    These  operations  are  centralized  in  an  organizational 
Structure  which  is  mixed  in  terms  of  centralized/decentralized  authority^ 

•   '  ■  .  • 

and  one  in  transition.    Thirdly,  I  am  involved  through  the  Board  of 


0 


Management's  Need  for  Pxocesalng  and  Inft>rma^lpn  ^ 


'  Every. now  and  then  my  president,  with  tongue  iifAtheek,  will  suggest 
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Directors  in  a  coop^ative  state-wide  computer  network  ,which  c6nstit^*<r§  - 

the  means  of  production  for  all  administrative  data  pi\ocessijig  support 

in  the  University.    A  "cw  Computer  network,  coupled  with  an  institution 

In  transition,  trying  to  catofi  up  in  technology  and  administrative 

support  systems  in  a  short  period  of  time  to  overcome  years  of  neglect ♦  '  "^"^ 

presents  a  dynamic  environment  to  say  the  least,    it' may  represent  such 

ill  extreme  in  complexity,,  confusion,  and  chaos'  that  my  views  may  be 

Unnecessarily  pessimistic  or,  at  best,  somewhat  removed  from  the  reality  \ 
of  other  advanced  institutions.    However,  in  talking  with  C9lleagues  in 

•  other  institutions  tor* the. last  several  years,  T  find  many  attitudes, 

problems,  and  .hopes  common  to  us  ill.    It  is  to  those  common  situations 

\^  .  '  -  '     ^  ' 

^  that  I  address  my  remarks  today..  *^ 


Ct  It  l»'the  president's  Job  to  do  the  lioxrylng  and  the  vice  presldentis* 
f  to  do  the  working.    That  "working"  Invetves^'a  nunb^r  of  functions 
M*lt  pertains  to  data  pracesslng  support.    Vice  presidents  are  usually 
responsibly  for  line  op^eratlons  which  must  deliver  ^rvlc|  to  multiple  <v 
parts  of  the  University  connmnlty.    Everyone  Is  familiar  with  these 
activities  in  accounting*  and  payroll  and  the  business  area,  but  Ir  is 
also  true  *ln  areas  such  as  university  development,  alumni  relations,^  ^ 
admissions,  financial  aid,  and  registration.-  The  top  level  .^manager,  then, 
Mist  depend  on  tKe  computer  In  one  way  or  another  to  dellv^er  these  services 
to  control  the  operations,  to  analyze  costs  of  op^atlons,  and^  deverop 
data  to  demonstrate  accountability  to  internal  auditors,  the  Board  of- 
Governors,  a  coordinating  board  at  the  State  level,  tkie  state  legislature 

and  the  federal  government.'  At  the  same  time  the  Vice  PresJ.dent,  is  • 

'  J      '  \  ' 
diarged  with  delivering  services  and  supervising  on-tgoing  admlnltitratlve  , 

operations,  he  has-  also  £he  responslVlllty  for  developing  policies  for 

those  operations  throughout  the  University,  both ' operational  4>o^.cles^and 

procedures  afid  governing  policles^lor  the  University.    This  requires 

^tensive,  accurate  and  tln^ly  management  lnf«matl^   finally,  the^t^ 

level  manager  is  almost  cdnstantly  in  need  of  data  which        be  used- to 

develop  positions  for  public  policy.  '  J  '  ,  ^ 

.    At  few  e«mijfes'iwlll  lUustr^g;  .A'hyig^  sub^^slon*  f rom  a  State 

University  to  a  coordliiatiilg  board  or  the  legislkture  is  far-^re  than 

aggregating  numbers  according  to  a  fomula;  it  ,18  frequeirt|^y  a  review  of  ' 

•ducational  policies -and  programs.    Data  are  required  ko  Jtiatify  the    "  - 

doll^r^  in  the  budget  in  teiins  of  the  nission  of  the  institution,  the 

«££ectlvenes8  of  existing* programs,  and  the  direction  of^the  future 


progfans.  Aii 


>ro^fans«  Another  example  is  in  the  tfrea  of  financial  ai||pollc7||  ^^Uhat 
effect  does  a  tUif Ion  increase  o^  30  percent  have^  on  a  'student  body?  ^ 


Bow  much  should  tuition  be  raised?    What  effects  do/ changes  in  federal 
*  .  #  ^'^^  *  •  * 

legislation  have  on  the  .f:^nanci^l  aid  ope r§|; ion  of  the  University?.  This 
'becomes  a  major  policy  question  when  pnc  thinks  that •even  a  state  insti- 

■  .•    * .  ^  ■'•    '  ••  ■ 

tution  has  betWfeea  IS.  and'. 20  million  dollars  in  financial  aid  from  one  or* 

&  .  ^  ■  ■ 

another -sour.ceWThese  k^nJs  of  questions*  requir§\a  modeling  «^abilfty 
which  must  be  built  into  adequ^t^;. computer  support. 

,  The  management  ^^^^^      -^^^  presidentiaf  knd  vice  pi^esidential  'level 
are  not  tHe  ohly^  ones  in  ^^edud^Mdnal  instituQ||^^    ^n  fact,  there  are 
multiple  management  requirement!^  Deans  of  instruction  need  detailed 
Information  .t(}^  work  with  students  atiM  fa,cul|:j  and  departie^ent  hi^ads;  they  / 
'  also  heed , aggregate  data  to  under^t^tiii-attd-saq^       changes  within  their  ^ 

\  ■  ■  '  ■     '*     ■'•/.**  '    \  "  ^ 

units.    The  Same  is  true  of  diredtdrs  of  operations^ .whether  it  is  the  ^ 

comptroller,  the  university  dirqgi^r  of  admissions,  the  director  of  wage  * 

•    '    •  '     /  «      -  .    -  .  ,  * 

and  salary  admipfistrati^on , ^or  the  dlre<itor  of  employee  relations- in  charge 

of  coy^ctive  Ivargaining.^  Library  staSI  fall  itbtfl^  same  category ,  .with 

a 'need  tjj^^^bi^-t^  library  fimction  effectively  in  te^^  of  clrctftWrion,  ^ 

acquisition^,  and<^  at/.-the  srame  tlme^  tojiQ|^ge  staff  operations  in  a  multl-^ 


.brary  un^^efsity  system.  ^  One  can  add^  tp  these^  the  needs  of  ditectprs 

o^  Institutes,  academic  provosts,  inst^tutibtial  research  staff.    What  mhny 

psople  in  the  "computer  suppopt^ anga  fail  to  understand  about  the  nature 
%    '         -     A         •  v.*  * 

•\  ^    ^   /     "  -^-^^-^       /        ^  ^ 

of  this  envlnmnent  Is  thatimany'  of  these  requirements  may,  ILn  fact,  be  « 

tibth  competing  and  cphf llctinig  within  ^given  arjea.    tQ^en'^one  mult^lics  s 

the  posslbJLlltjf  of  th4jS6  multiple  requir:^ntf§'' being  in  conflict  by' the 


I    *    mmber.  of  areas  jth^a  computer  center  must  support,  one  begln^to 
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understand  how  data  processing  managers  can  get  confused,  can  dlsbutse 
th«ir  respurcesL^too  thinly,*  can  over-extend  their  jurisdictdon^  all  of 
which  can  result  i^'fnadequate  delivery  of  service. 

'  I'cl'te  a  coi^le  of  cases  to 'illustrate  these  coasting  .requirements. 
Case  No.  .1  -  Admissions.       Last  year^e  Jiad  a  fiscal  crisis  ijv^M^' Jersey 
thatMWt  only  ieopardfted  the  state  appropriation  te  the  University  with 
ak  estimatejlj^ut  of  $l6--million,  bu^  tttreateiled  to  reduce  the  enrollment 
In  the  University^' 7,000  to  8,000  stu(?ents.    The  pressure  ojci  enrollments 
out  the  admissioii  pperatioft  under  severe  strain,  ^pr  *rhile  the  political 
'debatesvWeff  -ragii^  in  thV  balls  of  t^^Hfc^^'^^f-        the  press,  tHe^  • 
adaS^otts  sta'^^^puei^a/;ca!cji22'.^^dican^nt^^^  They ^ were  a^kedf 
tS^  be'pfepared  to^^ic -and  eijroll  students  to  reach  the  f^.rst  project ijn  ^ 
i^'^iT^e^'pi  stu^oj^  and  at  the  same  .#imp  prepare  to  cut  that  enroll- 
ment "^o^  7,000^.  8,d00  students?  .  Several  monjjtis  prior  to  the  crisis,  a 
iteii  dat^  processingrWstem  Hai  been  installed"''  aid  staffs  had  been  consoli- 
dated  from  four  localJions  into- one.    The  demand*  flaced  on  th^data  . 

'  •    -  41^'  ' 

processing  systej^we^e  four-fold:*  »    ^.  « 

v'T^s.  i.  llo  make  it 'possible  to  admit  students.  A  student  c.ai(^t  be  . 
^       V  '■>-,»4init*eci  wiihpiit  staff  interaction  vj^th  tfhe  system.,        ^'  " 

•  ■    .   '  '»     •       ' .  ^  '  , 

°'2'.X?!o  provide. iescriptive'data.Jor  management  to  use  in^jjescribing 
%  to-po;itick  leaders  the  -.impact  of  cutting  enrolMDehts.  This 

-'  '  meant '(femo^aphic  dfeta  on  ^  population,  prbjeet^ions  about. 

V     .  ^^g^dcti^tj^,'  quality ^f  the.  applicant-  population,  predicted  ^  - 

-     -'a,    Xo'Jfovidte  management  'data,  weekly,  so "  th^t/aepilions  ^buld  te 

^'  ■   "made  dbout -the  number  of  students  that  mijght  >e  admitted  on  a  i 
•    i         seml-roUing  basis  throughout.  th«*^ring  Months.  '  Waiitlng  lista 
^         had'^0  be  established  ,  in  order,  to  attemptlto  hedge  against  «^ J«  j 
jmctfrtalnty  of  the  sitliation.  •  .         .  ,  K       .,  »       '    .      -  ^ 

^.    To  provide  data  to  the^eans  of  th?  respe^l^  "ni^^  dbout  the-/. 
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students  applying  to  their  units.    For  the  first  time,  a 

*  student  could  apply  to  n^ultiple  un^ts  of  the  University  on  \ 
a«8ingle  application  so  that  the  overlap^  ir^applitations  ^ 

•  increased  substantially  over  prior  years. 

*  I^lieve  one  can  see  easily  the  potential,  coi»flict  in  requireinerfts^. 
I  neede^t  special  compute^r  runs  to  give 'me  .summary  data  that  I  could  use 


%rith  thef  Un^ersity's  various  publics.    My  director  of  admissions  needed 

detailed  applicant  lists^  by  high  school  with  the  overlap  analysed  to  know' 

\  '  ^      *  '  '  ' 

the  nature  of  the  population  with  whiih  she  was  dealing.    The  deans  and 

4  .       ■  *  *  .  ' 

the  admissions  officers  working  with-  those  deans  were  anxious  ho  know  '  1 
what* was  happening  and,  moreover,  wanted  that*  information  in  more-or-less 
the  same  form  that  they  had  received  it  in  prior /years.    Finally,  some 
*     of  the  admissions  staff  resented  all  of  th^  coding  necessary  to  maintain 
tffe  syetem,  so  their '  requiremeifts  were  for  simplicity.    I  will  not  go 
Into  the  details  of  the  situation^    Instead  let*  me  simply  say  that  the 
system  Itself,  *in  my  judgment  ,^  made  it  possible  for  the  University  to  be 

r       .      '        '    •    ;  •  ' -  '  ^    '  . 

responsive  to*  the:!*^tfTitibal  demands  of  the  moment  and  at  the'^same^time 
controJ^Ls  jijdrnai  opetatidhs.    Others,  howeveki^  blamed  the  admissions 
system^fof  many  bf^the  '^operational  difficulties  that  were  experienced. 
>^  Case  Np,  2  -  jtegistration  and^illing,      -  In  a  University  that  is  going  / 

throij^b  ^  transitloxi--from  mkny  virtually  autonomous  tinits  to  one  with  a 
«    balance  between  local  autonomy  anc)  university  governance  and  control, 
the  variability  of  procedures  within  units  and  the  lack  of  discipline 
^a^oss  ^units  ^is  a  cemmon  phenomenon.    Registration  and  bdlliiig  is  a  good 
example.    .In  the^past,  there  was  virtually  no  link  between  a  stMdent's 
registration  *aitti  'his  having  to  pay  his  bill*  until  well  into  tht  semester 
whea  a'^econciliation-'w^  made  by  the  cashiers'  offices.    -For  the  past 
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year,  we  h^e"tl(Ki\h^two  together  and  now  reqtrf**  stydents  to  nake 
-    'appropriate  contact  with  the  cashier's  office  before  they  can^regiater. 
If  a  student  has  a  "hold"  on  his  record,  he  iu»t  settle  that  with  the  . 
.  .cashier's  office  before  he  is  able  to  register,'  This  results  in  a 
y  number  «f  students  who  preregistered  being  "knocked  off"  the  regis- 
•     .jtratiin'^systein,  .whereby  they  must  come  back  into  the  syst€«tfhrough  the  ^ 

■  dean's  office  durlJg  a  late  registration.    This  kind«pf  control  is  very 

-■si*'  "     ■      .  -  ■ 

important  from  the  standpoint  of  the  fiscal  accountability  in  terms  of 

our  student  accounts  receivables.    So  th"e  University's  audit  committee', 

~  the  Vice  President  and  Treasure^  and  others  understand  the  importance 

of  this  control.    At  the  saiie  time,  haT«.ng  student's  ••*regis'tered"  is  a 

pain  and  avprpblem  for^the  deatts  because  a)  they  want  tq  get  as  man^ 

^  students  registered  as  posriible  ^indte  their  faculty  lines  are  based  on 

the  number  of  f«ll  time^vequivalent  students  and  8)  ^they  must  reschedule 

and  couiisel  th?  stude^nts  who  are  dere^tared;  thei;;^lans»  fpr  theife  - 

class  and  section  sizes  may  also  beVsruptU.  ^^Thus,  when  students  are 

not  periitted  to  registe^,^deans,|»i^  apcuse  the,safhi,trkrs  of  not  serving 

them*a4equa'«»ely.    Oy,  since  one"  Ithicuity  may  also' lie  in.the'\ong  turn- 

around  time  and  poor  qtiklty  contrtol  t\£  |3ie.  data  pltocessihg  system  in 

handling  the  additions,  ieletilons,  and  changes,  data  processing  is  bjaned. 

The%ltuation  becomes  ccAfUsed:    is  it  a*registration  problem?    Is  it  a 

data-processing  problem?    Is  it^  financial  policy  problem?  '  In  any  event. 

•     the  accountability  functijp  is  in^S^flict  with  the- service '^unctitn  and  , 

,da«a  processing  and  administrative  services  ar^  paugl)):  in  the  , middle. 
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views*  of  Top  Level  Management  and  Data  Processing  Toward  Each  Other 

■  o  *  ..      -  A,  -.. 

tk^  leljpie  turn  to  a  description  ot  the  attitudes  that  frequently 
prevail  in"the  'environment  that  I  have  described.  .  - 

First,'  let  jne  say  a  word  about  how  a  number  of  top  level  manager? 
view-computers  and  data  processing.    Ftrst  of  all,  there  is  the  manager 
who  does  not  see  the  relationship^  between  data*he*wants  for  management 
pur|5oses  and  the  time  requirements  and  accuracy  of  data  input  into  a 
computer  system.     For  exdl^le,  he  may  want  to  know  th^  total  ^rollment 
on  the  first  day  of  classes,  but  not  understand  that  academic  schedules 
do  not  require  students  to.register  until  ten  days  into  the  term.  Or, 
'    he  may  want  to  have  aggregate  xiata  on*  subjects  or  elements  that  .do  not 
^  .exist  oi^th^  data  base.     It  is  very 'difficult  to  convince  him  tliat  yoti 
can  not  report  data  that  you  can  not  collect.    Other  top  managers  are  /. 
suspicious  J)f  computers  and  believe  that  it  is  the  data  processing  s'taff 
**      that  make  reports  inaccurate  and  'Incomplete.  *  They  see  .computers  as 

U  •  A 

threatening  and  somehow  diminishing  the  humane  aspect  of  higher  education. 
On  the/other  hand,  there  are  those  managers  who  believe  that  technology  - 
cannot  only  save  the  world,  but  hassled  administrators  a^^well,  that  both' 
greater  service  and  economy  can  be  achieved  through  the  use  of  d  complex 
machine.    But,  fev/  top  level  administrators  in  higher  education  see  the 
computer  a"^  the  main  means  of  production.    Some  will  acknowledge  the      y  ^ 
coiliputer  as  a  support  mechansim  or  a  record  keeRer.    However,  thpse  days  ' 
are  ov^r  for  many  of  u9  and  the  computer  hM  become  a  mijor  llo^  in  a 
productlgp  process.    Sii>ce  higher  education  is  seldom  thought  of  by 


academlPSdmin is t r ato r ^ a j'^a  production  process,,  thinking  of  comput 
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In  this  fashion  ifi  a  fbredgn  notion,  and  to  so^,  a  .repugnant  one.  We 

'  .      "        '  ^        ^  '    /  i  «  *  ^ 

have  accepted  mail,  rooma,  » telephones;  technology  in  medical  a<hool6  and 
in  engineering  soJfool'S,  even  computers*  in  generating  payroll  checks^-      -  - 
but  not  yet  in  areas  cfbsc  to  the  academic  hearts  of  ^he  community,  ^^f^  ^ 
admissions,  fac*4ty  wbrkloatd,  control  of  space, ^  or  financial  aid* 

The  reality  of  the  situation,  I  believe,  is  that  a)  computers  are 
costly,  a  fact  which"*  must  be  r^bgnized,  b)  the  technology  has  in  a  number  , 
of  institutions  outstripped  the  expertise  to  accommodate  it  and  control 
and  c), many  institutions  are  structurally  ill  equipped  ^to  fully  ' 
utilize  the  potential  resources  of  complej^'.computers .    Some  of  top  manage- 
ment  may  be  ignorant ^!!&^intereste^    and  lack  expertise;  middle  management 
Aay  be  uncoordinated  and  in  an  environment  In*  whTch  functions  have^been^ 
splintered  and  dispersed  so  tfeat  \ontfol ,is  seldop  possible;  and  data 
processing  staf^  themselves  may'  ht  too  far  down  in  the,  hleratchy,  ar,  at 
the  very  least,  the  victims  of  very  bad  public  relations^   ^Because  of  these 
attitudes  and  images,  apd  because  the/computer  is  not  seen *as  integral  to 

A  / ^  '  .  . 

the  day-to-day  operational  process,  top  level  management  frequently. 
relegates,  too  mudh^to  the  d&ta  processing  |Lnager  and,  in  effect,  tells 
hl«  to  go  into  the  close\  and  come  out  dKly  when  he  has  the  answers.  , 
We  are  dealing,  then,  with  at  least  three  views  of-the  world— what,  I 
hive  called -a  Troublesome  TrlKgle  of  Tensions  among  ^op  Level  jnanagemcnt, 
■Iddle.  level  managemerft,  and  data  processing  management.    In  this  worldV 
the  data  processing  flianager  usually  asstimes  one  of  three  roles  whi-ch  I 
mm.  •ure'^^will  recQpilze.   .The  first  I  call  Kenny,  The  King.  He'be- 
lievea  that  with  his  expertise  and  with  t^  very  expensive  hardwatfe  for 
'   -4ch  he  has  respoTrslblllty,  he  is  in  a  p|)sltl6n  to  create  an  empire,  . 
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vlth  the  data  processing  operation  at  the  center  of  the  administrative 
universe/  He  Is  driven  by  a  "territorial' imperative"  that  seeks  to  con- 
trol  everything  and  anyope  that  has  anything  to  do  with'  computers  on* 
campus.    He  knows  he  is  Indlspenslble  and  he  wants  to  remind  everyone 
of  It  every  day.    The  second  personality  Is  that  of  Meeky  Mouse,  the 
yes  mian  who  agrees  to  anything  a  top  man^iger  suggests.    He  knows  that 

^  technology  Is  the  answer  artd  he  feels  required  to  Me liver  today  or'  ^ 
tomorrow  anything  that  th$  wyld  of  /technology  promises  in  the  immediate 
future.    Thus,  he  cann(^Play  noVn  and  he  promises  too  much.    Moreover,  he- 

^would  rather  say  yes  than  Ijave  rfo  try  to  educate  the  top  manager  who  may  ' 
be  ^ulte  ignorant.    A  third  personality  is  Bully  Bureaucrat-    He  knows  lie 
cannot  perform  miracles  today ,  tomorrow,  or-even  next  week  and  so  he  sets 
about  protecffng  hlntself' and  making  the  redord  so  that  when  criticism  does 
come,  he  will  have  a  scapegoat.    Every time  .a  request  for  services  Is 

i 

made,  he  needs  one  man-month  to  conclude  he'  needs  more  resoui-ces.  Bully 
Bureaucrat  will  tie  up  an  organization  with  paperwork  so  that  -frequently 
more  manpower  is  spent  in  planning,  justifying,  and  documenting  th\nn  in 
actually. changing  a  system  or  delivering  a  service.  Bbzz  words  constitute 
his  vocabulary.  '  .  '  .        %  •  * 

Uaw^  these  personalities  develop?/  Since  I  do  not  believe  that 
diia  processing  managers  are  innately  different  from  other  people,  therct^^ 
ou^t  be  forces  and'  cona<.tions  which  move  thfem  toward  one  of  these  molds 
Thesfe,  in  turn,  affect  the  Operating  environment  for  much  of  the  admlnistra 

yj^e  work  in  the  university.    On  .the  one  hand,  I  believe  that  top"  level 

•  '  » 

administrators  contribute  much  to  this  condition.    A  few  of  the  factors  • 
may  be  the  following^ 
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Posslble^ShortcomlnRs  of  Top  Management; 

1.   -They  leave  thc-setting  of  goals  to' Datg'Processing  in- 

Iteld  of  undersdanding  Ihe^  goals  can  fe*' set  realistically 
only  by  top  management.  ^  ■ 

2  They  leave  the  setting  of  general  specifications  in  th'e 
development*  of  application  systems  to  Data  Processing  when 
they  should  recognize  that  general  specifications  must 

come  from  thcy*ser  side  of  ,the  house  with  the  involvement  . 
^  .  -of  both  top  level  and  middle  level  management. 

3  They  assume  -no  responsibility  for  the  development  or  *- 
implementation  of  a  new  system  for  they  leave-  the  control.- 
of  data,  both  inj)ut  and  output,  to  Data  -Processing  and 
assume  that  it  must  be  handled  internally  within  Data 
Processing.  .        .  '  .  . 

» 

L      They  leave  thg  cost  justif itation  and  budgeting  to, data 
.        Trocessing  and  then  co.plain  ^out  the  inefficiency  and 
cost  limits-  of  the  entire  operatidn. 

5.    They  let  Data  Processing  identify  the  users. 
■•  .  .  -  -  >  ' 

6      Finally,  they  leave  the  saxting  of  priorities    both  in 

te^  of  developmental  work  and,  maintenance  of  operations,. 

to.  the  Data  Processing  manager . .  » 

On  the  other  hand,  the  Data  Processi*ng  manager  falls  victim  to  a 

Aumber'^of  situations.  > 

Possible  Shortcomings  of  Data  Processing  Management;    '      •   .  . 

1.    He  undertakes  d^ign  work  his  staff  is  not  equipped  to  do. 

?     Hp  thinks  only  in  terms  of  software  and  data  processing'  ' 
•  .  operations  rather  than  in  terms  of  an  entire  administrative 

system.  ,        .  ^  . 

3      He  ignores  the  necessity  of  training,  both  in  his  own  staff  ' 
and  In  the  administrative  offices  throughout  the  university. 

4.  His  internal  structure  may  be  organized  to  jeopardize  and 
i    .          .thwart  change  rather  than  to  accommodate.it. 

5.  His  staff  are  generally  not  organized  t^  deal  "Jf^f 

in  a  productive  way.  especially  if  there -^te  multiple  users. 

6.  He  is  ineffective  in  monitoring,  controlling,  andaiditing 
'                  ..developmental  projects.  ^  ,  ^  ^ 
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/•  '  He  may  frequently  generate  plans  for  changes  in  hardware 
.  •    configuration  without  consultation  of  the  user  and  with--,  ^ 
out  intf^r^tion  with  the  pscr^s  plans. 

8*    He  may  assume  respoasibilities-that  should  be  focused 
*    *  elsewhere, 'i.e. ,  the  settin'g  of  priorities^ 

9.    He  may  not  be  able  to  relate  services  to  dollars »  and 

thus,  without  a  chargeback  systel^^^annbt  help  users  make 
Intelligent  decisions. 

• 

10.    He  may  assume  that  the  university,  in  its  administrative 
aspects,  functions  like  a  business  enterprise.^ 


The  Delineation  of  Responsibii<Jties  Among  Top  Managemefit 

in  Data  Processing  ' 


In  order  to  change  the  environment  and  to  m6ve  toward  a  more  produr- 
tive  operation,  I  be|^leve»  that  university  management  and  data  processing* 
administration  must  delineate  the  responsibilities  of  each..    This  del^nea- 
.tion  may  vary  somewhat  from  institution  to  institution,,  but  I  think  there 
are  checklists  such  as  those  proposed*  on  the  follov^jng  page,  which  can  be 
helpful  in  trying  to  work  toward  a  clarification  of" roles;  > 
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functions  Top  Management  Should  Perfti^rm 

1.  Set  goals  and'  general  direction.  • ,  ^ 

2.  /  Set  general  specification^ 

....     -  2  •  * 

» ^   3.  "Define  the  information  needed  from  the  system. 

4.  Determine  how  data  must  be  prepared  ^ind  controlled  inr  the 
user^area, 

5.  Decide  the  proper  balance  of  centralized  vs.  decentralized 
prbcessing.  -  ^ 

6.  Determine  to  wha^ extent  the^ystfem  is  to  guarantee  the 
implementation  or  policy  cfr  to  ^erve  as  record-keeper. 

7.  To  specify  the  interfaces  that  ar^^  required  amonp  us^er 
areai^and  data  processing.        ^  -  ,  ^ 

8.  Examine  t^e  efficien<^s  and  cost  trade-offs  of 
specific  systems  and  operations, 

9.  To  require  audits  of  developing  systems  and  operations. 
Functions  Data  Processing  Should  Perform 

\^    Advise  on  the  relationships  ofi  management -ioformation 
systems  and  day-to-day  ^operations, 

-    2.    SpjCll  out  alternatives  between  generalized  retrieval 
packages  tod  produation  reporting  capatrllities. 

3.  Make  proposals  on  the  structure  of  the  data  base. 

4.  Develop  plans  for  data  base  .management  alternatives. 

5.  ^  Advise  on  micro  or  macro  approaches  inr developing  systems. 

6.  Take  responsibility  for  implementing  projects  under 
^  '     general  user'  project  'direction, 

7.  Provide  stability  in  operating  environment.    Provide  ^ 
reliability  through  quality .control  and  production 
control  procedures.  • 

8*.    Develop  and  maintain  accurate,  readable,  usable  documentation. 
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Nov  there  ^re  some  "risks  in  presenting  the  responsibilities  in  this 
fashion.    It  is  possible  that  the  University  manager  and  the  data  process- 
ing  administrator  can  become'  so  self-conscious 'abput  their  respective 
roles  and  not  stepping  on  each  other's  toes  that  it  becomes  dn  Alphonse* 
and  Gaston  situation:    each  waits  for  the  oth^r, '         specific  listings  of 
responsibilities  might  lead  to  pointing' fingers,  one  saying  that  the  other 
hasn't  fulfilled. his  function.     If  this  happens,  nothing  gets  done. 

The  list  above  emphasizes  the  functions  of  top  level  users.  In 
the  last  saveral  years,  the  data  processing  administrator  h4s  learned  to 
give  constant  lip  service  to  the  motto  "involve  the  user".    Many  writers 
and  speakers  in  recent  years  have  emphasized  the  importance  of  the  role  of 
the  user.    F<rr  example,  Len  Swanson  writing' in  the  Spring  1975  issue  of 
tbe  Educom  Bulletin  writes: 

"^ong^the  most  important  elements  in  developing  administra- 
tive information  systems "are  clarifying  administrators' 
expectations  about  the  Vole  and  purpose  of  the  systjem  and 
gaining  the  require^  commitments  of  time  ^nd  money  for  its  y 
development.    The  first^sxep.  in  accomplishing  this  can  be 
taken  by  Invqlv^ng  users  in  all  phases  of  the  development 
process  and  increasing  their  awareness  of  the  potentials 
and  limitations  of  the  system."^    '       '  * 
I  — 

7?35*s  is  more  aasily  said  th^  done,  and  it  is  ijioortant     .  ' 

to  strike  a  balance.      For  example,  some  data  processing  managers  make 


the  mistake  of  assuming  "that  anyone  outside,  the  computer  center  is  a 
user.    Xhey  then  get  bogged  down  trying  .to  serve  everyone  who  places. a 
demand  •on  them**  Or,  the  data  processing  administrator,  in  the  name  of  * 
user  involvement,  can  try  to  involve  too  miany  users  simultaneously  in 
trying  to  reach  consensus  on  specifications  and  policies.  The  pro4ect 
team  and  its  advisors  get, bogged  down  because  leadership,  direction* 
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and  authority  are  too  ouch  disperse'd^    It  is  important  to  know  which  users 
are  key  for  particular  kinds  of  decisions.  •  The  data  processing  maftager 
must  learn  to  recognize  points  oft  leverage  and  souifces  of  effective 
authority. 

Finally,  the  list  above  describes'^hat  might  be  done,  but  not  how.  ^ 
It  is  important  to  recognize  that  a  top-level  manager  is  no^  going  £o 
fulfill  every  function  precisely  or  completely;  neither  will  the  data 
processing  administrator.    So- what.  can  be  done?  *  There  are  ho  'easy 
Answers  ot  short-cut  solutions,  but  I  do  believe  that  both  high-level 
management  in  an  institution  and  the  data  processing  leadership  must  — 
development  an  awareness  of  the  environment  and  a  sensitivity  to  the  needs 
and  requirements  of  each  other.    I  c^"  think  of  four  specific  things: 
(a)  recognize  the  elements  required  for  change,  (b)  recognize  the  elements 
of  stability,  (c)  organize  in  order  to  be  responsive,  (d)  keep  ^  per-  0 
spective  the  entire  process  of  production, not  simply  the  compiler  center^ 
Take  each  of  these  one  at  a  time. 

,  a.    The  Elements  Required  for  Change;    Top  level  management  must 
establish  and  clarify  the  organizational  structure,  the 
roles  of.staff/the  deployment  of  operations  staff,  and  the 
codificationN^  policies.    Specifically  it  must  provide 
data  processing  with  a  pdlicy-^nakiQg  mechanism,  a  priority- 
setting  mechanism,  and  a  planning  enyironment  with  regular  . 
review  of  dollars,  manpower,  hardware,  and  developmental 
projects.    If  things  are  not  in  place,  the  data  processing 
manager  must  seek  to  have  them  clarified  and  established.  He 
must  look  for  points  of  leverage 'among  top  management  and  make 
requests  for. the  planning  and  policy  mechanisms  if  they  are 
not  in  place. '^r Sometimes  outside  consultants  can 'serve  as  an 
instrument  for  change  by  focusing  on  specific  needs  in  the 
data  jprocessing  area. 

^      b*.    Stability:    She  d^tl  processing  manager  must'pHvide  a 
'    ^  predictable  enviroijient,  not  predictable  scapegoats.    He  must 

familiarize  users  wttth  a  known  and  stable  operating%ystem,  . 


and  alert  nuvjor  users  to  ^planned  changes  in  the  syslem.  'Further^ 
•  he  must  prc^vide  recommendations  and  plans  for  data  haSe  *^ 

management  systems  with  proper  data  base  administration.  If 
the  data  processing  administrator  is*  not  providing  conditions 
,  of  stability,  top  n^inag^ment  must  become  involved  in  * 
^  facilitating  the  development  of  the  environment  either 

through  staff  change9% "  increased  supervision,  and/or  changes  . 
in  the  configuration  of  the  center. 

« 

c.  Responsiveness  to  Clients:  > Bure^uracracies  tend  to  get  set  in 
concrete;  they  become  inflexible  and  immovable.  This  is  a  _  . 
real  danger  in  the  cpmputer  center  even  when  there  are  well-' 

•established  plans  for  change. In  order  to  avoid  this,  data 
processing  niiist  organize  in  a  way  to  facilitate  the  constant 
adjustment  of  resources,  especially  in  the  development  ,of  new 
System^.    It  inust  also  designate  .trouble-shooters  who  can 
respond  quj.ckly  to  crises  situations.    It  must  sound  the  alert 
to  top  management  when  there  are  predictions  of  trouble.  If 
-    these  conditions  do  not  exist,,  it  is  managemerftt 's  responsibility 
to  shake  things  up  a  bit»  . 

■  1 

d.  The  Process  of  'Production:    Both  university  management  and  jdata 
prbcessing  administration  xmsi  see  the  fJWtess  of  production 

as  a  continuous  process  with 'extensions  on  all- sifides  of  the 
CQmpute|^ttnter.     I  call  this "view  "portal  to  portal".  It 
begins  Wm  the  ^mailbox  coming  into  the  uni^rsity  and  e^icls 
^  with  the  mailbag  going  out  oi  the  university.    The  attacfhed 
chart*  depicts  this  in  a  simplified  fashion.    There  is  an 
interdependence  among  administrative  staff  and  "Sata  processinj* 
staff  thatcmust  be  flflly  tecognized.  •  5of tware  changes  in  the 
^  computer  center  lead  to  changes  in  the  oferationai  'areas  which 

interact  with  the  computer  center;  thes6  in  turn  lead  to 
changes  in  the  various  publics.  '  This  ripple  effect  can  be 
quite  ^explosive  sometimes  if  procedures  are -not  planr\ed 
adequately  and  processes  are  not  controllQ4  implemented' 
on  sdiiedule.  '        .  ' 

In  conclusion,  I  believe  that  much  of  the  success  of  an  effective 
computer  center  from  the  standpoint  of  top  nlanagement  will  depend  on  the 
development  of  the  kinds  of  awareness  mentioned  above,  diplomacy,  goodwill, 
and^  open  communications.    The  d^ta  processing  Manager  must  unxlerstand  that 
he»  too.  Is  managing  people  and  not^just  macl^ines.    If  hi^  stafr^annot  • 
ccme  to  know  thoroughly  thtf  users'  needs  they  will  become  ineffective; 
or,  if  they  become  bogged  down  in  bureaucratic  red  tape,  users  will  find 
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shortcuts  and  alternate  paths  of  developing  systems,  even  to  the  point 
of  hiring  staff  themselves.    Qnerpf  the  main  ingrcdJ^pnts  for  data  ^ocess 
Ing  staff  is  courage.    StJmepne  said  that  "h^-Who  sticks  his  he^  above 
tha  crowd  will' be  hit  with  rotten  fruit,"    If  one^'cannot  handle  the  fru^t 
and^augh  at  himself  and  the  situation  as  he  gulps  it,  down,  he  may  be 
better  off  somewhere  other  than  in  data  processing  in  an  a^:ademic^  * 


community. 


^  / 


•  Magazine:  '  '  .  ' 

1  f  * 

Len,  Swanson,  "Adihinistrrative  Systems  Development:*  Sharing. 

^^^^^  People  Resources,"  Educom,  Spring;  19^5^  p. 2.  / 


,  ^ADM.rNISTRjTTIVE  DATA  PROCftSSIMG) 
THisf  ASE.  FOR  EXECUTIVE  MANAGE^|EIC  INVOLVEf^ENT^ 

' '    ^  Overview  '  .  .  *  * 


^  r 


I    •  •    .  ^        Johp"  F/  Chaney 

Assocfate/ Director. 
^   : -^{i  •  T^'^^^fcional  Center  for  Higher 
\  ,  Bducjl(^^1anagement  Systems.  (NCHEMSj 

.  •  '  '  '  V  •-•  ^ 

Consi.cterable^atteotiolh  has  been  given- ,t«  ^improving  the  effectiveness 
of  administrative.  co<fiE(ttti no  hecause^f  its  increas'fng  iir^rtance,  to 


•most  i^lanpinq,  .mdJ^agement  and  opejationaT^activities  in  colleges  and 


1  *  t^i^ 

ur^jyersitles.-    But  most. of  these  ei5rarts  have°^een  directed  to  tejchn'i* 

f  ccinsideratiafts  (^ardware  and  software  to  be  used,  pcogramning  • 

\  ^ta^ards  an.d  procedQres,.  and  so  ^n)  or  to  isolated  apolications  required 
-by 'mTddlB*  manaqeruent.  .  In  order  to-.g^fecj  the  kinds  of  changes  that  will  / 
^,   serve.the-'needS'^of  d^icision  rfiakers  and  managers  in  postsecondary 

education;  the  invol  vem6rft.  as  opposed  to  passive  sunport       the  chief  # 
^  execUtivtes  4i6  crucial.    Involvement  encompasses 'leadership  in 
^^(1 )  ^riey^offi.ng  and 'defiTiIng* objectives goals ■  a?d  policies  for  irtfqrmation 
^^ysterns,  {2}  integrati^ig  information  systems  with  other  a/clmlni strati ve 
*  funttionsV-and  {3]r>developing  informatlo^syst^s * 

A  co^y  of  the  pub^l4pa.tiofi  is  available  from  The  National  Center  for  '*  ^ 
*.    Higher  Education  Management  Systems,  P.  0.  Drawer  P,  Boulder, 'Colorado.* 

.',*Biised  upon  an  KCH^  publication  of  the  same  title  by  Ronald^W.  Brady, 
\^  Jpbn  F.^  Chaney^  George  W.  Baughman,  and  Robert  A.  Wallhaus.  " 
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MANAGEMENT  INVOLVEMENT  IN . THE  OHIO' BOARD  OF 
•  REGi 


IFORM  INFORMATION-  SY5TEM 
A  .CASE  STUDY  ' 


1 


Gfifirge  r..  Baug'hman 
;  ^  Director- 
^  «     Special  Projects 
(    ©hjio  State  UrAVersity 
»  Coltaunbus,  Ohid^^  * 


,  r. 
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This  paper  (^i^usses  the  guide6.ines  applied  ^by  the: 
^io  iS'oard^of  Regfeijt^  f  or  .  executive  :ijftvoLv,ement  in 
fhe  development  ai^d  implemefitati'on'  of  il^Mfiindtion- 
systei^.  -^^^e  study  deals  with  t.)ie  way  in  Which  flK^  . 
©hio  Board  of  Regents  fosteri^  vide-soale  ihstitutional'r 
involvement^  irt  th«r|developmeff^  aijd  .^implementation  of 
a  detailed *3H:ate-level  infprmatti'on  system.     *     .  ^  '  / 
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flANAGEMENT  INVOLVEMENT  IN  THE  OHIO  BOARD' OF 
.     REGENTS'  UNIFORM  INFORMATION  SVSTtM 
'       A  CASE- STUDY' 


/  J^sJ  ^  .  K5*orge  Baughman 

'•^   '     '  ^  .  'TlikJiUo  State  University  . 


BACKGROUND  TO  THE  CASE 


When  Ron  Brady,  Johp  Chaney,  Bpb'Wallhaus  and  I  authored  "Administrative 
Data  ^Processing:    The  Case  fo|:^^E^utive  Manag^ent  Involvement"  for  NCHEMS 
in  1975,  we  concluded  with'six  guidelines  fgr  implementation:. 


4 


.1,.    .RecQjrrtze  the  distinctioh  be^^n  the  "substance  of.\he 
decision  process  and  the  log^fc'*s;'and  technology  of 
plahn.ing/analysij  JjUdgeting^Rro.l  systems. 


2 


i 

.  '.Recognize  the  need  toVeoraanize  administrati^e^truct-  ^ 
>  ures  on  a  function-oriented  rather  than  a  process-o?t^ntec 
basis. 


ted 

ImpTemifentr>a  forrnal  long-range  planning  process  that  util- 
izes ,the-i^r>f&rmation  systems  and  relies^upOn  the  budgetary 
'  .    and  allocation  irystems.,  .  \ 

.  /  "        *•  ^ 

f^'     4.:  '  Recognize  realistically- the  gos4;s,  the  t)enefits,  and  the 
^    time  nee'ded  for*-^velopment.     J     .  * 

5.  Create  wid^-scale  involvement  j±  'all  levels  in  all* 
'  relevarit*  departments.  ^  ^     '  i  '\ 

6.  -  Create  an' environment  for  administrative  units  that  pro- 
^         motes, mutual  interdependence  rather' than  self  sufficiency. 

^  This  year,  .when,asked  to  update  our  worK^for  this 'C*ference,  I 
selected  a  case'stuci/ to  demonstrate-the  successful  appliWTIon  of  these 
r      guide! ines.\L  must  hasten  to  point  out  that  my  case  subject,  the  Ohio  * 
Board  of  R^gents^  applyt  these  guideW'nes  nearly  nine 

years  before  we  authpred*  them.-  However;  the  factlthat  tffeir  Uniform  ^.  ' 
'Information  System  has  -served  statewide  decision  makers  directly  ,fpr  over 
^ten  years. is  most  dramatic  evidence* that  management  involvement  can  wor*K. 
A  setond'ary 'cr.iteria  for  my  selection  of  the  Regents'  system  is  that. I 
have  been 'involved  with  aspecls.of  the  design,  use  and  ^maiintenance  of 
that  system^ from  both  an  ihstitutitnal  and  statewide  perspective  since* 
its  inception.  '  '  y  '  '  v 


*  this  cas/study  j^^n/ex-post  analysis  of  how  the  work  of  the 
executive  manageinen4  of  the  Ohio/Board  of  Regents  in  designing,'  install- 
ing and  using  a^UnifV™  Irjfonnati on  System  clearly  illustrates  the  six  ' 
guidelines  we  recommended.    For  those  who  are  ioterested- in  the  details 
of  the  System  I  suggest  three  references:      •    .      .    \     .         ■  • 

1  "The  Ohio  Board  of  Regents'  Uniform  Information  System 

'  and  Resource  Analysis  Model"  -,.William  B.  Coulter,  Vice' 

«        ^"^hancellor.for  Administration,  T*e  Ohio  Board  of  Regents, 
College  ^nb  University  liachine'^afiards  Conference  Pro- 
ceedings,-Hay  1972.    This  22  oagjf  article  discusses  how  ■ 
the  data  bases  hav,e  been  built,  /naintairied  and  used  for  . 
reporting  and  resource  analysis  purposes^dryvan  ?nj|er- 
institutional  basis.  '    -         ^    ^      .  h 

2  '"State  Budgeting  for  Higher  Education"  r-^Jotin  D.  rtiljett,. 

Chancellor,  The  Ohio  Board  of  Regents TQenelfal -Session 

*  Address  to  the  College  and  University-Machine  Records 

^  Conference^. f'lay  1972.    A  25  pdge  discission  .af-hew-Jlie 
Uhiform^In^^'rmation  System  'is  an  .tnregral  ^part  of  the^ 
bu'dgeti^ig  philosophy,  practices  an*  \^-ot&\wre^  ^n  -Ohio. 

3  ''Ohio  Board  of  Regents'  Uniform  Information  System  Pro*-  ^ 

cedural  ^lahual"  updated  annual ly'since  1967  and  contains 
.   the  detailed  definitions, , formats,  cbdes  and  conventions 
fdl^t" submitting  common  coded  transactions  for  students, 
faculty:,  finanti.an  spacer  cour^se  and  course  registration 
records-:,        •      '    '  ^ . 

In  addition,  it  contains  th&  description  and  logic  by  which 
subsidy  enti fluent' "is  centrally  calculated  based  on.  indiv- 
idual student  registrations  and  institutional  course  in- 
^  vento^;y  records .       .  v  . 

For  purjMDses^f  our  di'scus^ion  today  it  is^  sufficient  to  know  that 
the- Ohio  teard  of  Regents'  Unifom  Information  System  has,  since  1967: 

Collected  uniform  unit  record  data  on  each-^udent,  v 
each  course  registration,  eac(i  facuUy  and  teaching 
,-  staff  member,  each  room  and,  each  course  offered.  ,. 

• -Collected  aggregatl^ita -on  baftgets  and  expenditures    •  • 
.by  !p7ogram  and  functton  and  for  non-inst*«ctional 
'     staff  by  type. and  program.  '     ■        ,   "       '  - 


•3- 


Used  these  data  to  prepare  over  40  prof  fife  repjo 
(ExhiWt  A);  a  resource  analysis  of  ihstruoMotial 
expenditures,  staffing,  students  and  space  b>. pro- 
gram and  level  (Exhibit  B);  and  to  calculate  in-, 
stitutional  subsijly  entitlement  based  on  program 
and  co.urse  leii^el  differentials  (Exhibit  C)/. 


ExkuTIVE  INVOLVEMENT  BY, GUIDELINE  '  ' 

1/     Distinguish  between  fhe  substance  of  the  dBcisibn  process 

•  •  •     ^  agd  the' logistics/technology  of -systems. 

From  the  beginning.  Chancellor  Mrllett  differentiated  between 
t+ie  substance  of  the. decision  process  and  the  logistics/ 
technology  of 'the  system.    In  the  mid-^96O?*0ti1o  was  ^aced 
'   ^vvtJ^  tha  problems  of  ^eatly  increased  deinand  for.  state 

suppofv^for  existing  and  new  institutions  of  higher  educ^tionl 
To  control  this  growth  and  provide  for  equitable  distrHj^ion 
'  *  of  state  subsidy  Mllle^t'  iflsisted  on  a^decision  process  that 

'  '  used^^ixpenditure  based,  program  and  level  bf  instruction 

differentiated,  budget  models.^ 

4  As  a  former  stata^universi ty  president,  he  was  awar^  that  the 

conmon  information' about  enrollments,  staffing,  space  and  costs 
.  by  program  and  course  level,  that  he  needed  to  support  this 
decision  process  simply  did  not  exist.    But  because  fl  was  ' 
vital  to  his  decision  process  he  insisted  that  it  be  .created. 

He  was'wiHing  tb  delegate  Idgistlcs  and  technology  to  others 
and  the  various-  ^^plafyers'lli'n  ;that  realm  included  two  cc^suU- 
^    *         ing  firms  that  helped 'deveSdp*  data  col l^t^ ion *fonnats  and  out-* 

•  „  put  reports,  varibus  staff  members  from  uniyersi tiejs  thai  were 

used  to  define  sub-systepis ,  task':#rces  that  fought  put  the  de- 
-   •      •  finitional  issues  and'  the  State  DepartmMt.  of  Finance  that  pro- 
vided  programming  and  computing  on  A  tofitrarct  basis.  Coulter, 
Program  Officer,  coord fna*ted  Hhdse  ef f dirts  mcfet  effectively.  - 


The  axtent  of  delegation  of  logistics  and .tfecHno logy  to 
others  isidramatlcally  i-llustrated  by  the  fact  that  the 
Ohio  Board  of  Regents  has  never,  had  a  computer  systems 
'  a^lyst'of  a  computer  programmer  on  its  staff  and  yet  its* 
'  system  annually  collects  and  p^rocesses  unit  record  data 
from  V3  senior' institutions  ^nd  48  two-year  campus?s  ^  • 
with  over  350,000.  students'.  i      "       .    '  -     "  ' 

Reorganize  administrative 'str-Octures  to  reflect  function. 

Because  each  inetitution-'in' Ohio. operates  ..with  a  separate 
Board  of  T^us"fee€|,  the  Board  of  Regents  have  little  to  ^ay 
about  administrative  structures.    -Iride'ed  t Key -have  generally 
c^ider-the  area  of  how  sheuld-an.  instituti'o/i  be  organized.  . 
or  hc^.'should  it  spend- its  resources.  '  How.ever ,.-,iB  planning 
,   and-allocating  state  resources  ttie  Re^ent^  h3\{e .adamaritly,• 
''  purAied  a  functional  rather  tlwn  Rrocess  oVj^mte^- [Philosophy, 
'  anT their.  Uniform  Information, System  clearly  reflects  i^.  ■ 

,  -  Most  simply,  the  system,  col lects  information  that  reflects'. 
Millett's  premises  that:      '     '•  •     ,       ^  '  ' 

a.    -State- government  is  principally  interested,  in  the  in- 
structional functjon.         ;  '   .  *•  ' 

h.    The  instrijctional  function  rreeds'  tp^be  differentiated  « 
by  program  and  by  levfel  of  -instrjjction  witHitr- program.  . 

c.    Expenditure -Objectives  and  .subsidy  should  lie.  se't;  based  .'^ 
on  cotmton  support  factors  by  pro-am  and  level  'we^gfited  \ 
by  enrollments,  and  HOT  by  obj9Ctl)f  expense,  .(.e^:- .   "  , 
S^alary  increases)  or  institutional' history.      '  •  [ 

'  The  Resource  Analysis  f-todel ,  which  combines- student  .iFaculty, 
.  space  and  fii#icia]  datavby  |rogra«!  and  Tpvel  cont&ins^ifty 
programs  and  five  levels  within  e^ch  progranf  oc  "a^atal^Hf 
250  functional  cells.  These  are  the  basis. 'for  qdmp^t-ifig .in- 
stitutional uses  of  resources  and  arriving  al;  Clommon  expend- 
•jjture  models  by  functiqn.-^  ^  , 
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*  *     *  •  ^ 

3.-    Use  the  Infonnation  System  in  the  Itong*  range  ptantrlrfEi 
process  and  budgetary /and  allocation,  system^  > 

F.roni  the  above  it  shoulitl  be  Apparent  that  the  L^iform  In- 
^  formation  System  is  an  integ#al^rt  of  the  Regents  V  BQdget  ^ 

and  allocation  system^ ^  It  provides  the  quantitative  basis 

for  establishing  budgets' and  the  co^rol  system. for  both 
^calculating  and  auditing  subsidy  entitlement.    In /iddition, 

the  system  provides  the  profile- data  that-has  been  used  in 

State  Master  Plans  and  the  .conceptual  structure  for  't/ose 
»  •  •  * 

'    •  plans..  .  .        :        .        .  . 

•  Ntost  significantly,  from  a  Ton^  .range  planning  standpoint, 
the  system  has,  provided  the  allocation  basis*  by  which  six  ^ 
of  the  seven  new  sqnior  institutions  anci  over  30  new 
two-year  institutions^^have  been  added  to  state  assisted 
highef  education  in  Ohio  over  a  9  year  period.- 

,Recogni2e  realistically  the  costs,  ^e  t)enefitS  and  the.  . 
time  nefeded  for  development.  ^ 


4. 


•  Mtnett,  as  a  former  president  0^  a  state  university  in 
Ohicr,  and  Coulter,  as  a  former  legislative  analyst  a^d  the.  • 

.  first  Executive  Direct(^  of  a*vo1untary  council  of  presidents  of 
the  six  sta'te  universities,  w^re  both  well  aware  of  the 
benefits  of  having  comparable,  functionally  oriented 
statistical  and  cost  data.' 

Costs  and  time  needed  for  development  were  controlled  at  • 
a  central  level  -by  heavy  use  of  outside  contracting.  In-" 
stitutions,  which  reatlly  bore  the  brunt  of  implementation, 
.sijnply  sljelved  many  of  their  internal  plans  in  order  to 
respond  to  the  enormous  initial  demands  of  the  system  ' 
because  of  the  veiled. threat  of  loss  of^subsidy,  For 
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the^most  part  sctiedules  wgre  met  although  the  existance  * 
of  pure  d|ta  did  not  impede  the  Qhancellor  Trom- propos-  / 
ing  and*  using  subsidy  models  that  werj  eclecticajly  de- 
rived. ^  .  .  ^  ^  *  ' 

Continuing  computing. costs  oT  the  systems  are  Remarkably 
Jow'and  indeed  have  been  reducjpd  by  nearl*y  50%  in  the  past 
four  years  although  the  vol.ume  of  reporting  has  increased 
substantially.    In  1972,  the  Regents  spent  about  $125,000 
annually^^to  support^  the  central  processing -of  over  1.5  rtilli 
unit  records  on  course  registrations,  room-utilization,, 
faulty  service,  etc.    This  year  that  cost  will  be  in  the 
neighborhood  of  $65,000  largely  through  ^e  use  of  streafft^ 
lined  programming,  strategic  use  of  data  center  f'ate 
differentials  for  off-shift  processing  and  microfiche  out- 
puts. 


Create  wide-sc^le  involvement  at  all  levels  and  in  all 
relevant  departments.  -  , 

Once^  the  pr^epts  of  whaVthe  executive  managemfent'of  the 
Regents  wanted  the  sy§Tem  to  prov.ide  were  set  forth  there 
l^as  wide-scale  inVoKement  of  institutional  representatives. 
Essentially,  the  system  data  definil^fcis  *came  in  the  fonfi* 


of  eight,  80  column,  cardfformats  for  ^iportingV 

1.    Student  characteristics  for  each  student. 
.2.    Course  enrollments  for  each  student. 

3.  Course  inventory  f6r  el^:h  course. 

4.  Faculty  characteristics  for  each  faculty  < 
y  member  and  teaching  assistant,- 

j5.    Faculty  service  report  for  each  faculty  ' 
member  and  teaching  assistant. 

6,  Building  inventory /record  for  each  build- 
ing. „  ^ 

7,  A  room  inventory  record  for  feach  room. 

8,  A  classroom  and  laboratory  utilization  ne-" 
cord  for  each  room  used  for  a  .course.  • 
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In  addition^  there  4ere  forms  develdped  for  reporting  a  . 
totaj  personnel  inventory  by  prograit)  and  financiarf  budget 
aW  expenditure Jata,  .  '  -  v 

.  .  Task  forces  of^egistrars,  institutional  researchers,  space 
analysts,  bufiget  and  financial  persons,  etc,  were  assembled 
*  to  iron  out  consistent  definitions  an<^  to  agree  on  reporting 
conventions  and  procedures.  * 

At  the  analytical  level,  task  forces  were  also  ass^bled  to 
discuss  the  procedures  for  automating  the  subsidy  calculat- 
fon  from  student  and  course^  records  and  to  work  oQt  the  * 
rig6rs  of  previding  institutionally  consistent  d^a  for  the 
Resource  Analysis*  Model .    Thes^ask  forces  have  been 
assemble*  again  from  tiipe  to  time  when  major* changes  in  *  ' 
subsidy  formulas  have  been  *introduced  or  when  new  data  re-- 
quirements  such  as  E.E.Ot,  or  inflation  adjustments  to 
model*s  have  crppped  up. 

6.     Create  an  environment  for  administrative  units  that  promotes 
. mutual  interdependence  rather  than  self  sufficiency. 

The  long  range  implica^N^ns  of  the  Regents'  Uniform  In- 
formation' System  are  probably  the^  greatest  in  this  ar^,^  • 
For  the  first  t^Jllinancial  officers  had  to  dea>  with 
registrars  or\  a  unit  record  compatibility  basis.  The 
"course  inventory"  had 'to  relate  to  every  student  and 
every  room  using  instructional  space.    Faculty  service 
reports  had  to  allocate  time'to  each  cell -where  there 
were  enrollments,  etc.  "  ;  * 

4 

'  For  most  institutions  this  was  the  first  tim^that 
rigorous  fQnctional  VeTat;i  on  ships  had  ever  been  applied 
to  their  data.    In  many  cases  this  application  encouraged 
the  development  of  institutional  data  system^.  This, 


^       of  course,  has  in  turn  been  instfwnental  in  improving, 
the  technical  and  logistical  aspects  of  planntng/ 
'  analysis  budgeting  control  systems.  ^ 

'  The  character  of  this  system  -  where  a  program  th^t  is 
"common" 'receives  conmion  support  regardless  o£  what  an 
institution  chooses  to  spend     forces  institutions  into 
a  mutual  interdependence;    Arguments  that  it  costs  more 
at  "institution  X"  must  be  made  on  fjrw-ammatic  grounds 
not    historical  accident.    Instead  of  iristi^utiohal 
bickering  over  who  .^ot  what  share  of  the  pier,  the  name 
'  ^       of  the  game  is  to  better  understand  the  "mutual"  program 
cost  cf1ffej;entials  .and  to  dpmonstratg. programmlitic  ^in- 
s ti tu ti onal.  di  f ferfences . '  ' 

Thus,  we  come  full* circle  on  our  guidelines  in  that,.  With  close  ex- 
ecutive involvement , -technology  has  assiste||pgreatly  in  changing  the.  sub- 
stance of  the>  decision- process.    And  that,  I  believe,  i^s'what  ojr  book 
'is  about.  .  .  ' 


EXHIBIT  A 

PROFILE  OUTPUT  REPORTS  OF  THE 
OHIO  80AR0  OF  REGEfdS'  UNIFORM  INFORMATION  SYSTEM 


PiUOllMENT  m% 


INVENTORY  ^nd  Public  Infonr^tion  Reporting  .  *  "  . 

1.  Student  Counts  by  Major  Fl^ld  of  Study 

2.  Student  Counts  by  Age  and  Rank"^ 

3.  Student  Counts  by  Day  and  Evening  Enrollment 

4.  Student  Loao  (in  credit  hours  of  ce9lstrert:1Gn)  by  Major  and  Rank. 

5.  Student  Counts  by  Sex  and  Rank 

6.  Student  Counts  by  Sex,  Marital  Status  an*- Living  Arrangements 

7.  Student  Counts  by  State  and  County  of  Residence. 


UTILIZATION 


1. 
2. 


Full-Time  Equivalent  EnrcllnenTTy  Academic  frpqran  and  Rank  of  Student* 
Full-Ti'^  Eq^ival^jnt  Enrol', rent  Dy  Aca^e^nic  Progran^  *nd  ^evet  o'^Course 


3*      Class  Sigi^ Analysis  by  Acade^i^c  Program  and  Level  of  Course 
-4.      Subsidy  Calculation.  -  ^ 

STAFFING  DATA  '    ,  ' 

INVENTORY  and  Public  Information  i^eporting  " 

1.  '     Academic  and  Non-Academic  Personnel  inventory  (Manually  prepared  rwprt) 

2.  Faculty  Inventory  ^  *  ^     ,  ' 

^.    Highest  degree. earned,  by  Academic  Program  and  Rank  ^  % 

b.  Doctoral  C£»llege,  by  Academic  Progr?m  and  Rank         '  ^ 

c.  Salary  Analysis  *   ^*         -  * 

-  High,  Low,  Mean,  by  Acadeinic  Program  and  Rank  ,  , 

-  Frequency  Distribution,  by  Academic  Program  and  Rank 
r  _     .    *  o  d.    Full -Time  Equivalent  Qounts,  by  Academic  Program  and  Rank 

e.   Term  of  Contract  .      .      ^  > 

UTILIZATION    «  '  ,  . 

1.  Faculty  Teaching  Loads  ^ 

t-  a.    Credit  Hours  Assigned 

b.  Contact, Hours  Assigned  *" 

c.  Student' Credit  flours  Produced 

2.  Faculty  Service  Analysis      •  >  ,  • 

i.    By,  Primary  functions 
'  .   ,  ,  '      i?.',  By.  Level  bf  histruction,  within  Instructipnil  function 

^  '     3.      bfstributioft  of  Overall  Teaching  Load 

,    a.   Among  Ranks  of~Staff       '  *  '  " 

b.   Among  Academic  Program  Areas 

4.      Costs  Assignable  to  Academic  Programs  and  tourse  Loads 

*   a.   fu^l-Time  Equivalent  Staffing  Costs* 
^  ,  b.    5^*1  ary  Costs*  gf^ 

fINANCIAl  DATA.     ^  .       '  %        '  ^   '  \  ; 

INVENTORY  and  Public  Information  Reporting 
,      1.      O^trjting  Jncome 

i.   Statement  -      —  /  ,  ,  ,  5  , 

*  b.   Budget  Estimate 

2.      Applicatibn  of  Current  Income' Avail ab-le  for  Instructional  artd  Q/sneral  Purjwses 

Statement  -  c  .    .  ,  :  *  ^  . 

b.   Budget  Estimate 

^3.       Instructional  anJ  General  Expenditures* 

'  ^  statement  .  *  ♦  • 

b.   Budg|^  Estimate  ^  "  }  '  3 

4.      Departmental  Instructi^  and  "Research  txpenditures* 

,    5.     .Separately  Budgeted  Research,  Incon-e  and  Expenditures 


6.  *  Public  S«rv1cf$,  Incorne  and  Exp«ndfturts 

7.  Auc1l1ary^rv1ces»  Income  and  Expenditures 

8.  Student  /Hd,  Income  and  Expenditures 

9.  ^  Sunnary  of- Income  and  Expenditures 

UTILIZATION  .  . 

1.  Expenditures  by  Object  and  by  Academic  Program*  , 

2.  Income  and  Expenditures  Per  Full-Tlme  Equivalent  Student 

PHYSICAL  PLANT  DATA  .  '  '  ^ 

INVENTORY  and  Public  Information  Reporting 
1^'.      Land  Inventory  and  Use  Report 

2.  Building  Inventory  Report  ^ 

3,  Room  Inventory  Report* 

UTILIZATION  ^  • 

1.      Classroom  and  Laboratory  utilization  Report* 

♦INPUTS  to  the  Resource  Analysis    \,  * 


ERIC 
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EX»»6H0ITUR6  -AND  Re$tO/<CE  I^ECU UtMENTS 
FOR  1X)0  FTE  STUDENTS  / 


CCPARTME*<TAL  IMSTRUCTION 
FACULTY  SALARIES  ' 
Or«ieR  STAFF 
OTHCR  EXPENSFS 

NSTRUCTIUNAL  SERVICES 

LMMAklES  '  ~ 

STJUcfttf  StKVlCES 

GliMEKAL  EXPANSE 

ll>iJMt>Th^TION 

FvlJLIC  SEkvICE 

ACStAkCM 

STJOcNT  ALp 

PLANT       «^  • 

AJXiLIAHY  &£MV1CE 

  rOFAL 


FACtiLTV  /  100  sfktOENTS 
atAN  ♦^DEPT*  CHAIRMAN 
PriUflESSUKS 
ASSOC.  P4UFESS0RS 
ASSI.*  PKOf  ^SSORS  ^ 

VfHAUJArfc  ASST. 


ACTUAL*  FACULTY 

AeruAt,  E'MkulIlhent 

ttUfck  -^iVlStCN  UN^IRGRAO 

uf^PbK  oivisicN  umKrgrac 

4A:k1ERS  CANDIOATES 
'♦>H»  CANDI04TES 
PKUrESSlUNAL  GkADUATES 

SeruAL  :>PACE  doo  so.ft.i 

SPALL  /   too  STUDENTS 
'  CLA5SKU0H 

LAdUKATQRY 

JTHHi 


«•  iNCCMPtETE 

feMOL^IlFNT 

FACvaf.Y 

SPACI: 


50^72 
3842 

•  298C 
7033 
7669 
7991 
6373 
"  440 
82 
3543 
16687 
12080 
I21(>28 

V.6 
'.3 

•  3 
.2 

1.6 

•  6 
1.3 

.1 

33.8 


CNTRL 

-KENT 

MIAMI 

C-S-U 

'  CHIOU 

ilRGHT 

31C98 

39552 

47305 

47630 

232  70 

52168 

37138 

2217 

6928 

10024 

3296 

136J05 

3075 

6925 

6021 

3C1C 

1360 

3370 

r2^o 

1C54 

7^821 

]i«5  4 

.  5938 

37^3 

5165 

3496 

'  2546 

7834 

9517 

9369 

7904 

8063 

^34 

'8358 

9297 

11877 

11879 

1C842 

10995 

8439 

^148 

126^9 

16278 

591C 

94t}9 

>3^6 

9406. 

7371 

5926 

135141 

7196 

4959 

4891 

2758 

6638- 

9298 

^0 

96  8 

440 

56A 

1386 

570 

0 

0 

20 

.'190 

1626 

^€68 

0 

8790 

17C9 

3931 

12271 

38B9 

701 

26887^ 

2133C* 

11251 

1452^ 

14407 

18854 

1064C 

tlC72 

^846 

.  7654 

832  7\ 

4C76 

9045 

2274 

139092 

116846 

119344 

117i98  10?471 

125790 

110558 

4*1 

^  3.4 

3.5 

-  3.8 

3.5 

3.8 

•  1  . 

.0 

•  0 

^.2 

.0 

.0 

•  4 

•  0 

.6 

.3 

.6 

.0 

'  .2 

l.l 

.5 

.3 

.  3 

1.0 

.4 

I.C 

1.0 

1.9 

l 

.8 

3.0 

.3 

.4 

.2 

;3 

.0 

•  2 

.8 

1.2 

.4 

.7 

.0 

•  8 

'  .0, 

.  .3 

■<1 

.0 

.8 

LEVELI.      LOITER  OIVISICN.U.  0. 

*  % 

PRCOq^M;  ,  MATHEMATICS' 


AKRON     CINCI     TLEDO  YTOtfN 


30847 
2814 
3146 

•259J 
6504 
74^5 

10632 
*7'95 
0 
0 

1614 
10063 
^^046 
82482 

2.7 

.0 
.8 
-#8' 
.5 
.0 
.3 


39783 
4263 
4490" 
2215 

.  5790 
7547 

12928 
3€76 
•  J25 
2368 
7326 

1M^6 
6655 
IQ8S78. 

3.5 
.2 
.2 
.3 
1.1 
.7 
.5 
'  .2 


e^^76 

1317 
1226 
*^556 
7669 
IC<7I 
IC%8I 
6C6I 
676 
0 

21^0 
12592 
0 

109480 


4^47. 
14^5 
1172 

tm 

5309 
6572 
5719 
6951 
^  516 

.  I43l^ 

2462  7 
95956' 


.3 

.7 
1.2 

.6 
1.0 

.1 


4.2 
^  '.0 

.7 
1.4 
i7 
.0 
i.2 


7.2  ,23.4 


'24.6 


22.8  122 


f^^25.( 


67 


765 

173 

670 

686 

481 

3l6ffS. 

7^4 

674 

i57 

561 

610 

437 

2864 

■^638 

86 

*  17 

108 

76 

42  ' 

279 

93 

5 

V 

1 

0 

•3  . 

17 

2 

1 

C 

0 

0 

6 

0 

0 

•  0 

C 

0 

0 

I 

•0 

137 

37 

66* 

64 

51  , 

•  358 

143 

1797 

2227 

1060 

94  8 

1083 

1172 

1953 

1797 

2227 

1050 

683 

108) 

1073 

1953 

0 

0 

C 

238 

0 

53* 

0 

0- 

0 

9 

25 

0 

44 

0 

0 

0 

\ 

0 

0  • 

0 

c 

.  0 

C  ' 

0 

0 

.  a- 

0 

0 

0 

-  0 

• 

0 

0 

r 

* 

<>• 

0 

b 

0 


0 
0 


TCTAL 

V  3«03«r 
^  7124 
2431 
^  3421 
709r 
8938. 
905^2 
5066 
734 
113f6 
^6085 
14471 
5424 
109020 

3.8 
.0 
„  .2 
.4 
.9 
.4 
\.t 
.4 


?0.9 

17.1 

46.4 

27.0 

28*7 

404.6 

5*7 

614 

1271 

646« 

#^73 

10328 

4  79 

557 

1236 

570 

5eA 

\  9367 

,  66 

54 

116 

n 

8^ 

1080  ^ 

2 

2 

*  6* 

3 

1 

0* 

0^ 

1 

0 

0 

01 

0 

0  • 

13 

17 

0 

'  51 

^50 

106 

61 

60 

1190 

995 

873 

811 

*  960 

'948 

1162 

951 

873 

685 

S36 

•  940 

1094^ 

43 

0 

0 

0 

38^X 

0  ' 

0 

'  106 

23 

0 

09 


0 
0 


68' 


r 


PROPOSED  SU^ftDY  LEVEU  ENTITt£MENT? 
•  BY.  PROGRAM  AND  COURSE  LEVEL^. 
••  •  '  OyiO  BOARD  OF.  REGEffTS 

1976-77.  -  - 


;  - 


/ 


Soc.  i-Bfha^ofat 
•Math        '■  /  Y  - 

-  Bus.  Admin. 

,  Computer  Science • 
EdiTCfttion    .;  » 
Home'  EconOTics 

-  Military  Science  • 
^_QffrCampus 

Humanities 

-  Bi 0-1  ogfcal* Science^ 
Art, 

••Journal  i  sm 
'•Social  Work  , 
1  Library*Sciej3c;e. 
^scT| 
General  Education 
^  Tech.  College  G.S.. 
■     Architecture    .  . 
Agriculture 


General  * 
Studies  • 


'      .  ■  Ma'sters  &  ' 

Baccalaureate  ♦  Profession ' 


/'\^P^i:c  Admin 


i  r 


^yslcal  Science^  ^ 
Phys-ical  l(^t}%^ 
Engineerlpg  (  \^  » 
Drama,  Dance '&  Music 
Nursi'na 
Pharmacy 
Allied  Medic»l 
Law*    •  ^      ^  ' 
.4tediclne 

-Oentistry-^  , 
•  Optometry 
^  Vet*  Medjcine  . 

Proposed  Subsldjj  Amounts 

i.. 

II.  ' 

in.  • '  -   *.  wv.^* 


Doctoral  Medical 


0 
0 
0 
0 
0 
0 

0 


I 


0 
0 
0 
0 
0 

e 

0 

•0 
0 
0 
0 
0 
0 
0 
0 


%T  lkil'l-i"i«ie-Equtvalent  Stadept* 


574 
.  892 
■l4l5 


$1441 
1908 
2925 


*F.T.E.''*  Autumn  Quarter  cc^di.t  hours  (^vicjed  by  15  plus  Suit5ner  Quarter  Credit  hours 
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COST  BgHAV I OR  ANALYSIS: 
APPLICATION- AND  USE  IN* 
HIGHEfe  EQUCATIQN  PLANNING 


\-75  '., 


Frederick  J.  Turk'  * 
>  '     Management  Consulting  Department  ^ 

Pe^t,  Warwick;  Mitchell Co.    ,  ^      .    *   -  - 

»  *  New  York,  New  York  *         '  . 

This  paper  presents  the^  results  of  studies 'conducted  Ipy  — 
•  the  National  Associ^tiqn  pf  College  arid  University 

BApiness  Officers   (NACUBO)  'and  P'ea^,  TWarwdcR,  ^tchell  & 
'  CbtftR^y  on  cost  and  revenue  behavior,  analysis  and  its-role, 
in  th»  planning  process;^  higher  educaftiDn.^        •  ^  «  ^ 


$ 
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/  Cost  Behavior  AEfalysis; 

•  Application  and  Use  in 

Hlfther  Education  Planning  * 

Hi^er  education  has  experienced  unusual  resource  allocation 

^  difficuj.ti€'s  i-xt  recent  years.    Enrollments  have  J.eveled' while  casts  ^ave 

*  continued  to  incr^ses*    Educatop^  are  faced  with  the  prospect  of  pro-  - 

viding  educational  services  in  the  1980 's  to  a  declining  college*  age 

population.  ^  '  ^ ^ 

**  '  *  •  ,  - 

More  and  more,  LegislaJ;ars  and  others  are  ,  faced  with  a  variety  '     -  " 

of  social  atid  economic  conditions  reflecting  human  needs  other  than 

higher  education.     In  their  m^nds,  these  individuals  naturally  seek  fo 

rd-examihe  previous  priorities  assigned  to  Higher  educational  prcJgrdms- 

/"  anfi  related  activities,.    Their  call  is  for  "a.ccountabil-ity'*,    •  '  ' 

Because  of  fehe'se  concerns,  .many  nave  iTisisted  oa  improved  planning" 

♦  \  as  3  mean5  of  more  ^e-f  feet ively  allocating  ^carce  resources  to  va*ltiable»  * 

•  /     *   .  ^ •  '         "  *  — *  i   '  ^        -  '  *  \ 

/programs,  Harty'hfi^ye  i/slSted  oh  cost  information  td  assist  the^^  pla^mlng 

*    t                      *  m  ,                   '  , ♦  , 

*  *  \  ■    •  '      .     ^  .     «  *♦ 

fiwrocess.  '  .*  •  '  -    *  ;  .  , 

'  /  M  '^i^^^  ,      .   /  •  . 

\'  ♦  .This  paper  is  concerned^  witlp  tM|^use  of  coat  behavior  analysis 

^   «   •  ^  ^    ^   '        .       •       •  ,  . 

^  in  planning  , processes  performed  by -institutiops^f  higher  eliucation. 

Planning  in  the  sense  one  percleives  a  need  for  "ch^Jige  in  tlie 

future  and  icohsidefs,  how.  resources  may  te  best  a'llocated  to-achieve  a  • 

desired  outcome.     .  *  .      '  '       «         '  '  '     #  •  - 

1'     •      Rece^nt  Events  in  -  ^    /;        •     -  •  '      .  |  * 

•  . ^    Higher. Education  Costing  •  - 

'^  >       *,        •  * 

"  '       ^    Much  has  occurred  recently  in  higher  education  conceipiing  the  usa 

(Of- cost  information  ^n/the'' resource  ^llopajtion  pt^ocess.    In  the-«:pas€*. 


■  '-'0. 


many  users  o.f^fQst^. including  J^ris,  prYidents,  legislators,  education- 
^jj^ommissions  and^hers  have 'used  ^average  thistorical  unit  cost  as  the 


<^  - 

*  basis  for  allocating  resources.    Man^  allocation  fo.nnulas  have  bfeeo 
(ttveloped  based  tfiij. this 'concept.     Untd.1  recently,  Th%  National  Center 
for -High^  Education  Mairorgement  Systems  (NCftEMS)  at  the  Western  Inter- 

-  . «  ^  ;  ^  ^   ^  •  . 

^         .  state  C ommi 8 sion-^on*  Higher  Education**  (WJCUE)'  recommended  in  the  Cost 

»         <  ■  ?  '  ,  ^ 

"^^^"^An^vsis  Manual  and^^he'  ftiforroation  Exchange  Procedures  Manual  that 


^1 


historical  cost  vjas  an -acceptable  metfioxi  x)f  projectihg  future  co»t^  The 
National  Commission  on  the  Financing  of  Post  Secondat7^  Education  also 
suggested  that  historical  unit  cost  information  was  useful  for  b'ofh^  ^ 
historical  accOunLsbility  atid  in  analyzing  resource  requirements^  ' 

^    '  -  '  ^*        '         ,V'  \  •  •     ' "  • 

Because  .average  Hlstor^ical  unit  cpst  was  suggested  as  the  m^an$,  of 

"satisfying  the^e  dif^^nt  usei^^e  National  A^ssociatlon  of  Cplljge  4nd 

University  BuiSines^  Officelrs^  (NACUBO)  wa-s^concerned  .  that  this  ty^e?'of 

cost  might  be  inappropriate  fot  certain  uses^    Accordingly i^NAdUBO  and 

its  Costing  Standards  Committee  decided* to  study  the  subject  of  costing 

/  *    '  «       *  * 

and  cost  analysis  as ^  applied  to  higher  education.     Pe^t,  Marwick,     ^  . 
Mitchf»ll  &  Co,  \Ja3  asked  to  ser>^e  as  consultants  to  these  studies,.*^  • 
*  Fofir  s.tudies  on  costing  were  conducted  •by  NACUBO: 
1.     The  fir-st  stu^y  re&ult^  in  the  preparatio\i  of  a  document  en- 
titled  Fundamental  Considerations*  for  Determining  Cost  ^nforma- 
tion  in  Hi'gher  Education.  '    This  wis  a  "landma-rK"  study  which 

■  ,  ^  •  ;    ,.  ,A , 

1.    Fundamenfegj  Considerations  for  Determjming  Qgst  InformatrLon  in  t^i^gher 
.    »Educa*tion,  National  Association  of  College  arfd 'University  -Business 
Officers,  Washington,  D.C.,  August  28>  1975.  -   -  , 


s 


i 


2-  '-.  <i' 


Er|c  '  -  72  .  '    .  'i  ' 


.defined  for  higher  ^education  —  costing  terms^  different  cost 
,   V.    determinatioo'  methods  and  approacheTs^  different  cost  analysis 

ftiethods,  and  most  iih^ortantly  twel^ye ^fundamental  costing 
^      standards.    Thi^  study  was  fiinded  by  »  number  of  institutions 
of  higher  education  and  related  organizations  3s  well  as  the  \ 
IntematibnaiN  Business  Machines  Corporation, 

N     "  .      /  ^      '  '  •  ■  ' 

2«    The  second^  study  b^gan  once  bas^c  oosting  definitions  were 

devefoped.    The  secor\d  study.  invo-]^ed  an  e^luation  of  the  ci^st ' 

.       "  V  •    .    •         ■  '  . 

^  Analysis  Manual  (CAM)  and  thfe  Info?aatidn  Exchang^  Procedures « , 

Cos^  St^^dv.  Procedures  ■  (IEPV  published  by  NCHEMS."    The  most    *  \ 
important  restilt^  cJf  the  evaluation  dealt  with  the  pur4)OS^slfor 
'which  CAM  and  lEP  were"  designed,  ^  NACUBO, published  a  paper 
J.  •  entitled  Evaluation  of  |^^EMS.^Cqating  Pfpcedures  describing  the 

<*tHurlusion5  and  recommendations  of  the  3tudy^  * 
3,  -thfe  thitd^fforf  resulted  from  the  fj.rst  two.-  JIACUBO  and  NCHEMS 


^;  ^    ^""^.^^reed  tliat  certain  tevi^ionS  w^#e 'needed  to  the  CAM/IEP*  systems  * 
>  SaCHB!o  afld  Hdfes  are  now  •cbB^le^Ittgi*..Eh^  requirp'd  changes. 

4.    Fiha'My,  It  was  decide^  that  a'  study  should  be/ conducted  on  the' 
subject  of  ^ost  behavior  analysis  <or  planniijg,  *  This  papcTr 
^ummariAe^  the  results  of  that  study.  f 

'  '      *  ^  ^  ' 

^  NACUBO  Findings  on        ,    '     '  '  '  ^  -  /        ,  ^ 

Using  pistoricil  Unit  cSsts .  -        .  '  \  -  v    "     .       .     .     ^    1  ^ 

^Bfe/ote  discussing  cost  behavior  anaiysl^,  'it 'ifi 'appropriate  to- 
describe  briefly  tl^e  NACUBO  fipdl^g*.    ^be  results  ol^the  •NAfiUBO  studies 

indicated  that 'hist^orical*  average,  unit  cost  .information  isSmpst  useful  ^ 

.   •  ■  *^  •   %     ^     ^  .      ^    '  . 
for  controlling* and  evaluating  perfofmance.    HiStoricA^  information  .has 

limited  .utility  in  the  planning  prpcess  e;ccfept  for  reference  pjirposes^ 

. .    •••  ■ :  ■■  '  .N  •■  ■■  -•■  ■ 

\ 1  ^^^^^ 
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'  These  stydi.es  coAcluded  that  planning  requires  infonnaticm  on  future 
**  '  *.  *  '  . 

cost  behavior.    Empirical  research  indicated  that  cost^n  the  future  - 


often  does  not  follqy  the  historicalVaverage.    -Futurer'  cost  behavior  may 

-be ' different  because  as  tK^  total  numbet  of  units  of  service  changes, 

cost  does  not  change  pfoportiojaately,  .Moreover,  changes  in  policy  and 

*  « 

♦*  •  * 

changes  in  environmental  conditions- can  significantly  influe/ice  cost 

behavior.  ,     •   '  ^  ' 

FlAnning  Process  •     ^  .      •  - 

planning  involves  decisionmaking.     I-t  is  a  process  that  is  used  to 
•    \  *  \  •        »  - 

select^  a  future  course  6i  action  based  onk. relevant  facts.  Planning 

JLnvol^s  l^^je  follow|.ng  tastes : 

identifying  needs,     *        ^        '  ^  4  * 

>^       '  ^  '  ^ 

.determining  specific  goals  and  objectives,  ,  . 


•  ide^tifj^ing  feasible  alternatives, 
j0   deveioping^^'^'N^gram  plans,  and 

•  pre^paring^'finan^ial  plan§. 
^  A         *  ^ 

To,preparfe  financial  planp ,  it  is  r\ecessary  to  project  future  cost  be- 

havijor;  /The  ^projection  d^ocess  is  acqoifiplished  by  pei^forming  two  dlffer- 

^     r        %  !  ' 

/      t  ",ent  yet  related activit^^efls:  ^       •  .  ^ 

/  .1,  '  .Determining^ the  effect  on  cost  of  various  alternative  courses  ^ 

■    *  ^  h  •  .     '       ^  *  *  \        '  • 

bf  ac^pn.assumiTig  that  volume  ^  held  .constant       • '  - 

'-^  ^  ^     ^  ^ 

.  2.   .Detfermining  the  fixed  arid  varidme  components  of  total  cost  for 

.    alternatives  at  different  "levels  of- volume  ^ 

Thi3  projection 'process  can  be  descrribed  as 'is  ahown  in  Figure  1.  A 

Variety  of. feasibly  altemativea  ^is  identified.    The  futut^  cost  of 'these 

Iterfiatives  is  d^ermined  at  an 


JRLC 


alterh^i 


assumed  level  of  volume.  'The  financial 
--A-  ■  .  ■ 

-;75  •  - 


8^  , 


f€jsults-'are  analy 


ed  in'* light  ?>f  prQgranina.tic  and,  other  considerations 


to  det^mine  the  appropriate  course        action  to  be  selected. 

(    lt\nay  be  determined  that  the  effect  of  volum^r  changes  on  future 
co^t  behavdor  should  also  be  considered  for  certain  alternatives.    To  * 
examine  the\  influence  of  volume  *  on  the  cost  of  these  alternatives;  it 

is  necessary \to  consider  the  fixed  and  variable  nature  of  cost  behavior. 

\ 

Again,  the  remits  are  analyzed,  tB  select  the  course  of  action  to  be 
followed . 

The  proj^ecqion  process  Is  arf  iterative  proems  in  the  sense  that 


\ 


projections  are 


de  for  a  variety  of  alternatives  at  different  levels 


^     .  of  'volume;  The 

1  -i^^identified. 

i  Alternative  Courses 

'       /   ►of  Action  


^rocSss^lntinues-  until  the  appropria 


cours^of  action 


> 


^Alternative  courses  of  aqtion  consist  of  changes  \in  <a^)  goals^ 


f  .   specific  objectives^  and  program^,   (b)  policies,  and  (c)  organizational 

*  structure..    The  scope  and  corO^ent  of  alternatives  are  influenced  l)y  the 
'existing  institutional  status,  by  potential  decisions  that  may.be  made 

*  by  administrators  and  by  possible  changes  in  the  environpent.  '  ' 

In  order -to.  p^ect  cost^ef fecti^ely ,  alternatives,  must  be  clearly 

*  .define*.    The'unique  characteristics,  of  the  alternative  must  be  detef- 
'  »  •     ^  •  ,  -r* 

minedv  •  these  characteristics  might  include  J^escription  of  the  back- 

•  ••'«''  , 

ground,- goals  and  objectives,  scope,  approach,  and  specific  resources  - 

required.  " 

J    \  . 

AdroiTiistrative  Decisions^     .  '  -  . 

One  of  the  jjeterminants  of  cost  behavipr  Tsj  administrattve  decisions, 
.peci'sions  represent  ma^tters  that  admirvLstrators  can  ahtt^  either  wholly 


ERIC 
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V  or  substantially,  "        *  '  • 

^        ♦»  A  variety  of  decisions  infl^ience  cost  beljj^or.    These  decisions 

■        •?         ■      •  '  '  - 

,  include- deciding  on  the  scope  and  conteilt  of  programs  as  well  as  the 

way  xesources  will  be  used  to  accomplish  programmatic  objectives, 

f  *  ^  f   Clearly,  a  relationship  exists  between  decisions  af fectii^g.  institu*^ 

*■ ,  * 
tipi^al  pr^igrams  and-  decisions  affecting  the  use  of  resources.    For   .  , 

in^tance^  student  needs  determine  requirements  for  instruction,  non^- 

academic  activities  and  administrat\ve  service  functions.     Programs  are. 

developed  in  support  &f  each  of  these  needs  as  well  as  for  research 

activities,    Th|^  scope  and  content  of  programs  de  ti^  nes  the  resources 


1 

3  idclude^ 


•  ERIC 


required  to  accom|l>lish  program  objectives.    These  resources 
faculty,  administrative  personnel  and  facilities.    The  use  .of  these 
resources  represents  the  future  cost  attributed  to  program  alternatives, 

A  variety  of  administrative  decisions  influences  cost  behavior. 
For  facility,  future  cost  behavior  is  influenced  by  such  decisions  as: 
•  •    the  number        faculty,  <  * 

•  th^  ir  rank! 

•  .salary  levels, 

•  contract  terms, 

•  i«>ricload,  tand      f  •  *    •  .     *  , 

•  retirement  pblic/t 

The  NACUBO  ptudy  on  cost  behavior  analysis  identifies  in  tabular  form 
approximately  180  decisions  for  18  se^ents  of  a  college  or  university. 
Although' certainly  not  ^mplete,  the  table  serves  as  a  usef\il  check  for 
planner^when  attempting  to  project  cost^ 

#  t 

'      \  / 

W  •  ■  .     .  -6- 


\ 

\ 


\ 
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Environmental  ConditiCT^s 

•   FutAJre  cost  behavior  is  also  influenced  by  dianges  in  the  environ- 

ment  which  cannot  ^ ^substantially  changed  by  decisions  of  the jinstitu- 

tio^^  Environmental  conditions  exist  fn  the  social,  economic^  pol,itical, 

fcailtuwl,  anl  ^physical  miiieu  in  Wlfich  the  institution  operatej|^but  over 

vhich  the  institution  has  no  direct  control/    Accordingly, ^fhe^  may  be*  . 

defined  further  as  conditions  which  are  directly  the  opposite  of  ad-  , 

ministrative  decisions.  / 

-  Changes  in  environmental  conditions  that  hava  an  influence  on  future 

^  cost  behavior  may  be  Olustrated  by  the  following: 
f 

•  availability  of  qualified  personnel  re^onally,  ^ 

•  competitive  regional  personnel  pay  rates,  - 
^  •    obsolescence  of  computer  technology ,  and  * 


1 


•  market  prices  for  computer  equipment. 

* 

Similarly  the  amount  of  resources  available  to  the  institution  (i.e., 
revenue))may  also  be  influenced  by.  the  environment.    These  influences 
^include:  ^     ^  ^ 

•  'total  pattern  of  giving  nationally, 

•  level  of  support  for  stud^t  aid  from  federal,  state,  and^other  * 
sources,  •         -  " 

•  college  age  population  regionally,  and  ^ 
*         •    college  going  rate  of  students. 

In  each  case,  these  conditions  caiji^iot  be  subff^tantially  changed  by  the 
institlitit?n.*  .As  a"*  result^  the  institution  mu6t  be  prepared  to  adapt  to 
them  in  order  to  survive*-  '  *  ^ 


-IS 


changes^  in  Volume 

Besides  determining  the  projected  cost  of  alternatives,  it  is  also 

necessary  to  consider  the  effect  of  changes  in  volume  on  c^ost  behavipr*.' 

When  making  projections  at^  different,  volume  levels,  costs  should  be  |^ 

, separated  |nto  fixed^  variable,  and  mixed  categories.    Each  of  these  ^ 

categories,  represents  the  unique  behavior  of  cost  in  relation  to  volume. 

Certain  cQSts  are  clearly  fixed        for  a  given  period  of  time  they  will 

-    ♦  *  • 

remain  constant  regardless  of  changes  in  vol^e  within  a  given  range.  " 
Other  costs  are  clearly  variable  — '  they  have  proportional  unit  relation- 
ship  to  volume,  agaiq  within  time  and  v(!^ume  rang^  constraints.  Other 
elements  of  costs  that  are  nqt  clearly  fixed  or  variable  appear  tO;L  change 
irregylarly^in  relation  to  volume.    These  costs  are  mixed  an^  must  be 
analyzed  and  s^arated  into  fixed  and  variable  components. 

The  segregation  of  cost  into  fixed,  variable,  and  mixed  categories 
is  dependent  on  two  parameters  that  must  be  defined  before  a  projecti^ 
is  made:  ^ 

Time  -  for  what  period  is  cost  being  projected?-  ^In  the  short  run 
certain  costs  may  be  fixed  while  in  the  long  run  they  may  become 
variable.  -     .  »  ^     ^  ' 

2.    Relevant  Range  of  Service  -^fer  what  jrange  of  level  of  service^is 
fefte  jtfP+ection  being  made?    This  is  determined  to  focOs  c?)st 
analysis  on  realistic  levels  of  service.    Brojections  of  cost 
beyond  the  relevant  range  are  not  useful    or  .p-racticalf      \  '     ^  , 
Cost  Behavior  Analysis  "         ^  .    .  ^ 

Up  to  this  point,  we  have  been  talking  about  such  factots  as  volume, 
decisions  and  environment       all  having 'an  influence  on  future  cost? 


Figure  2 
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behavior.    These  factors  are  qOniidered  when  projecting  cost.  -Once 

;v'  .  ■      .  .    .  >      .  - 

projections  are  preT)ared , '  it  is  necessary* -fo  analyze  cost.    Two  popular 

^    ♦  *  V  .     ^  • 

methods  of  cost  behavior  *  analysts  are;  •  .  .  /  ^ 

•    Cost-volume-revenue  anaaysis  and  \  , 

'      i  . 

*•   .DilPfbtential , cost  and  revenue  anal^^s. 

Cost-vQlume-revenue  analysis  assists  planners  in  examining  bow^  • 
changes  in  volume  will  affect  cost  and  revenue.     This  relationship  of 

volume  to  cost  and  revenue  is  often  port^yed  on  a  cost- volume- revenue 

'  >^  ^  ^ 

^  chart.    The  chart  prot^ides  aT  pictorial  representation  of  fixed,  variable, 

and  mixecF  cost 'projections  described  earlier.     It  shows  tjtie^ost- volume- • 

'  ^  '    •  t 

revenue  ^Relationship- at  a  single  point  in  time  within,  a  i^levant  range  > 

-of  volume.,  .  »  '  ^  , 

On  the  ch#rt  '  (shown  as  Figure  2 J  'revenue  ^x^  pjesentedLas  directly 
gftriable -with*  volume.    The  analysis  assumes  tliat  revenue  per  student  Ts 
constant  over  the ''relnvant  range  of  student  demand  for  instructional 
services.  *  -  , 

...  ....         .  .        \  ■  ^  ,  . 

Xost  is  depicted  a^  fixed  and  variable.    Iflixed  cost  is  assumed  to  be 

Separated  info,  its  .fixed  and  variable  compliments.    Fixe^J  cost  remain^- 

constant'  in*  total  for  all  levels  of  .volume  j|^thlh  the  relev/irit  range*     •  ^ 

Because  the  cha*t  pre&ents'a  short  run  re lationsh^^p  of  cost  to  volume, 

the  predominant  amount  of  total  cost  is  fixed^.  --V^y^ble  cost  per  student         ,  <^ 

is  assumed  to  be  the  iSame  over  th^  ^relevant  raag#;  of  students' demand  bel^g  •( 

-projedted, .  ^  "  -  •  *  . 

f 

^  By  presenting'  the  .relationship  of  cost  and  revenute  at  different  ' 

'         ^  '  '         *  -  . .   ^  .  * 

levels  of  \^olume,  the'  analyst  can  idexifify  the  p'oiat  at  which  equalifiriiim  , 

between  gain  and 'loss  i*s  achieved.  ^Jhis  point  ijs  ojften  referred  to^as       '  ^ 

"the  "breakeven  point",    rfn  the  e;|cample,  enrollment  below  4,400  students  '  , 

*  ^  V 


^  ■  ■  -  ■  -  81.  ,  .  •  >  .;,  . 
•   Q  :  1  :  :  i::  J  :  '   L 


Indicates  that  the  institution  will  incur  a.los-s  whereas  er\rollifteivt  ^   -  ^ 

i-      •        *■  * 

above  that  point  indicates  a  gain.  *  i^evenue  per  student  remains  bonstant* 
while  the  projected  %otA  cost  per  student  increases  or  decreases  as 
volume  is  decreased  or  increased,  respectively.    This  occurs  because      ;  ^ 
fixed  cost  per  student  decreases  as  volume  Increases  and  increases  in\eti^  . 
'    volume  decreases.  ,  Because  in  the  short  run  th^re  is  a  high  percentage  of 
fixed  costs  to  total  costs,  an  extreme  leveraging  effect  occurs  as  volume 
varies  "above  )knd  below  the  breakeven  point.    As  d  result,  it  is  necessary 


for  a'dministrators  to  understand  this  leveraging  phenomenon  and  its 
effect  on  th^  net  resnlts  of  opera t^iohs-. 

•   Cost-volume-revenue  analyjfis  is  a  ^useful  tool  that  attempts  to    ,  ^ 
^  simplify  the  complex  behayior  of  and  revenue  to  volume.    It  assumes 

that'^he  »fo.lfowing  conditi^.ns  exist 


1.    Cost  can  be  identified  ^  fixed  dt  variable,  ,  /  ^ 

*     2/  Fixedi  CQSt-will  be  unchanged  over' the  relevant  range  of  voliinfe 


\  being  considered;        .  .  ^ 

•3.'  "f^aiciable  cost  Vill-ch^nge  propor^nafely  to  changes  in  tljje 
levels  of,volimie  being  considered,  ^ 
Sk  4.    Cost  3nd  revenue  will  follow  a  linear-pattern  ov«-  the*  rfelevatfb 
range  of  volume  being  considered,  - i  \^  < 

-  5;    Efficiency  and  productivity  are  to  remain  the  same,. 
6.    The  major  'factor  affecting  costf  and  "^reyenue  is  a  change  in 
volume. 


Ccrst- volume- revenue  analysis  is  two-dimensic^al  in  the*  sense  that 
coit  and  revenue  a»e  shown  in  relation*  to  volume.    In  the  sHort  run,      y  / 
this  relationship  may  be  most  important  because  the  predoi|jLnant^  number  ^ 

.   '  •''-10-      -    ■  .  •  !  . 

■  '  .         '  ^82  '  .  . 


df  costs  are^fixed.    In  tKe,  Irong  run 


M      sions  ^must  be  q^sidered  in  a 
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,*  however^,  other  famtQXS  (a  third 
dimensio^  may  havei|a  significant  e££ec>t  on  cost  and  revenue  behavior. 
E^ause  universities  ^peratej.  under  dynamic  conditions,  a  11^  three  dimen- 


analyzing  cost  and  revenue  behavior.    These  ' 


r       factors  are  decisions  that  cart  be/ made, by  the''  institution  and  cVangee  in  \ 

^-environmental  coird^itions;  j  .      ^  / 

/  A^xother  method  of  analyzing  costL  is  differential  cost  analysis. 

.    Differential  cost  represents  "the  charige  in  totl^  cos.t  result  J^g  from  v. 
the  addition,  elimination,  ,or' modification- of  activities. ^  Differential. 
|l,      analysis  is  a  vs||ji^tioi|  of  cqs^-vpluMg- revenue  analysis.  Diifereritial 


1 


/ 


t  1   '  analysis, 'howevtof,  fetuses  on  those  opsts  that  Will  be  changed  shou 

^     '  '  '  ^  •        "  .  W 

**'    the  .cautse  of  action  bein^  considered  jbe  adopted.    In  terms.^of  economic 


^   ^Qonsequences the-o^y  cQSt?  that,  are  -Relevant;  are  'those  costs  that^ill  *   ,    •  / 

•  '  i       / '  '     ^    '     '  '         '    .      '  >/ 

be  dijfetent 'as  a  result"*of  the  ^ecisioi^.    The  fact  that  other  co^ts  may   ^  ; 

,  -         '    >i  •  ■ . 

be  attribyted  to  alternatives  to  artrlve  at  full  co^ts  is  unimportant.  ■ 
•  •  '  •  01^fet«trfctal  aiwlysis'  is  raosL  UM'feifUl"  for  .comparing  the  efconomic     '  • 

*!l    . ^  ,  ,  :      '  .  V  •  ■         . '  . 

.    b^nefits^'of  one  alt.ernative  w^th  those  of  another,     m  comparing  the       '  ' 
'  ♦  differences  in  cc^li?' edncaf ioyial  pli^nners  and  administxators  can  assess 
f  alternatives  in  terAs  of  the  Significance  of  the  net  contribution -to,  ^ 
•'ai        drain  upon,  iiTifititutiortal  resources,  i  Colleges  and  universitsttfs  may 
.  *        u^e  tbis'rype  of^  analysis  tp  examine  a  wide  variety  o^.  courses  of  action,  > 


such  as  changes\iri  progralh,  changes^in  the- method  of  providing  education- 
^    al  services,  and- variations  in  ti>e  levc^^l  Sbf  service. \^         —  '     "  ^  ' 
«♦      Usinte  jk  Simulation  >^Qd!&L' 


O^ea  when  administrators  plan  for  ttie"  future,  thiy  consider  g| 


vapxetv:  or  alternatives  at  dxr,f^rent  Revels  pf  sejCvice  volume:  The^^-'*^»\  ^ 
^grp^ated  cost,  behavior  of  alternatives  mav  bfe*  calqulatea  mantially;  fllany 


times  tfie/  alternatives  being  considered  are  too  comjplex  to  be,  examined 
without  computer  assi&.tance.     In  such  instances,  a  comjxu,ter  simulation  ^ 
model  may  be  used  whi'ch  is  representative  of  ♦the  actuaf  conditio;x8  bfing  , 

■  ^  ■  .  .  ^'  -  •  ^=         .  . 

*ex4imined.  %  \  .       .  * 

A  simulation  model  is  mathematical  representation  of  a  reai  system  . 

..;  •  '       - ■-  .      y  ' 

,r  ot  process,  '  A  m6del  is  ^used  to  analyze  the  complex. relationships  thrft 

'exist  in  a  college  or  university  setting.    A  model  is  merely  a  tool^ 

designed  to  assist  top  level  administrators  in  examining  the  ecorlomic 

'^consequencfs  of  changes  in  volume,  decisions  and  environmental  conditions- 

It  provides  an  opportunity  to  e^^amine  the  .consequences  of  a  Variety  of 

alternative^before  selecting  a'  course  of  action.  ^        '      •  ' 

A  simulatix)n  model  is  often  used  most^f fectively  by  top-level  ^ 

^  deJFisionraakers^  These  individuals  intlude  legislator^,  commissipnersf  . 

boards  of  trustees,  preside1>^t^  3nd  others  injterestpd  in  iiete^min^ing  , 

^Hihe^fyture  direction  of  programs.     By  testing  the .  consequences  of  alter- * 

natives  in  advance,*  they  are  able  to  establish  policies  with  reasoaabfl.^. 

•  forethought  and  justification..  These  policies  serve  as  guiAUnes  when 

'  prepatinjg  detailed^  long-range  financial'  plans  an<t  budgets  *  •  , 

'  ''  ^  « 

Using  computerised 'simul«tion  planning ^mpdfel$  to  project  co^t  is -a 
V valuable  exercisGk.  ^Such  a  mo^^l,  however',  is  only  a  sophisticated  calcu- 
Iptqr  and  adding  machine  reacting  to  predet^emined  inter-nal  relationships 
an4. changes  initiate*^^  by  the  planner.    Its  value  to  the  institeutioti  cat^ 
only  be  measured  by  how  Well  the  plaiining  results  are  used  in  the  manage- 
ment process.    Considering  thfeeco?t©fflic  consequences*  of     variety^of  ' 
*•  alternatives  an€  jthetf  deciding  on  a  do\xr^e^/of  actioa  is  .importantri 
,  Implementing  plans  and^igpnit^pring  thei^rogoress  rfs  moife  important.' 


The  principal*  concepts  involved  in  us^ing  cost  beha'vrior  analysis  for 
resource  aHocation.raay  be  summarized  ^s  follows;  ^ 

Ccrs^t  behavior  ani lysis  is  a  necessary  tool  in  rationally  ^esti- 
\  *    ^      mating  the  fot^re  economic  consequences^ of  various  alternatmves. 
^When  e^wmining  ti^  economic  consequences  of  many  alternatives, 
•   '  administrators  njyst  consider  the  effect  on  revenue  as  \*efl  as'  on 
cost:  tihe  term  "co^t  behavior  analysis"  as  used  hereafter  is 
*       /^intended  to  iftclude  the  study  of  the  behavior  of  both  costs  and 
.    revertUes,  ,  '  .  • 


2.  Estimating  future  econcinic  %ptivity  "encompasses  two  "different 
but  related  acltivities:  •'  :  '* 

\  '     ,     a;    -determining  the  effect  on  ^st  of  various  alternative  courses  

of,  ^tion  a^siim'ing  no  change"^  in 'the ,  volimie  of  service  per- 
^  '  formed  ,      '       ' -  •        ,  .     •  ^  *  Jfc 

b-.*    determining  fhe  fixed  anii  variable  components  of  total  cost  ; 
"    •   ^  -  ^or  the  altemafiv^i^elecitlec^at  different  levels  of  volume 

3.  * 'Altcj^pna tiye  o'ourses  of  action  consist  ofjj[a)  changes  in  goals, 
specific  objectives,  and  programs,  (b)  policies,  and  (c)  organi- 
zat,ional  structure.      ♦  •  ^     •        '  *  '  .-^  t^**: 

4.  -  Th€f  act  of  selecting"^  and  imRj.en^^'^t^ng  a  given  alternative  requires 
administratorSfctor  maJce  certain  specific  decisions.    These  deci-f 
•«ions  inlluefnoe  £ute&re>  costs.    Those  acts  that  ^nfluen^  future.^ 

cost  behavior  ^re .  rei^rred  to  ds  "decision  factors,^* 

%  'i  •*    V  •  ^        ^      "     .  .    ;  '  ^ '  ■ 

5.  finvironraental  conditions  tjiat  are  beyond  the  control  of  the 

'      f  ^Jf   ^  %  - 

Institution  also  influence  coat  behavior.    Dedision  Bjaker^ 

should  consider  {possible  changes  -in  ^he  environment,  referred  to  ^ 
*  *  ^    *        w  •     .      .  / 


.   as  "environmental  factors,"  when  projecting  cost  behaA^or  for 
gl^ematj.v^s.  '    '  *      •     *  ,  '  , 

6/  For  each  alternative,  cost  can  ateo  behave  ^differently  depending 
on  thj  projected  level  of  volume  of  service  (for  example,  pro- 
\  ject^dMtudent  credit' hours)*.    This  phenomenon  is  ^refeifred*  to* 
as  AthA  " fixed  or  variable"  nature  of  cost.    Proj€»ctions  of  eost  ^ 


behavior  in  fixed  and  variable  terms  are^  performed  within  a, 

^  relevant  range  of -volume  and  for  a  defined  period  of  ^ime. 

7.    Projec^l^wis  oncost  readily  can  be  made  manually  if  only  a  few 

alternatives  and  factors  influencing  >  cost  behavior  ^re  cbns'idered 

"  A?  the  number  of  alternatives  and  decision  and  environn^ntal^ 

■  -  ' 

'  factors  inctease  and  become  more  complex,  a' computerized  Simula- 

'% "  -  ...    .    •  '■ 

t:^n  model  is  useful^  ,    *  •  . 

8/    Cost  behavior  analysis  provides  information  on  the  economic 
consequences  of  alternatives.    Non-econcwnic  information  about 
'   nrograms,  students faculty ,  faciXiti^s'^nd  other  considerations 

<houfd  'also>j)e  examined  when  naaking  .decisions'- about  tht  future. 

%  ^  •        '     *       * '  '       '  '  * 

T^hese  are  the  ^s^ential  concepts  that  should  be  considered  when 

/•examining*  the  future  economic  consequences  of 'altJematiye  c'Qurses  of 

.action^      .  •  4        ^  * 


1^. 
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,         ■        4        •  ■ 

-Sji  _    ^  •     '      FACULTY  COLLECl'IVE  BARGAINING. 

)rHE',PROPL'ErilS  -AND  NEED^OR 
PLANNING  AN©  INFORMATION  SYSTEMS 


).   ■  . 

Glem^R.  Stevens  '  ^ 
V     ^  Ass^tant  Provbsfc 


Northern, -T^ichigan  University  . 
Marquette,  Michigan 


Collective  bargaliiiTig  with  a  facility  union  brings  unique 
.  problems  to  institutional  management.     In  "this  papet  the 
needs  -^fbr.  planning  and  information  system  involvement 
3re  described  for  -sbch  system  areas  as- costing  and 
.   ^n^HCial  managemen^^,  pi:ogi:a5W||^anning ,  "personnel , 
^"^flar^and  comp'ensation,  arigp|^soarce  managelnent. ' 


A 


7' 


t 


i 


.        ■   •      .     '  .  \-   ,       •        \  ,  95 

•       ■  •»''■•     .  *    .  t  V      \     *  • 

'  •     •    •FACULT'/COLLECTIVE  BARGAINING:'  THE  PROBLEMS 
AND  NEED  FOR  PLANNll^  AnXUINFORMATION  SYSTEMS  ' 

'  '    '  ■  '        '  ^    '  .  » 

The  advent  of  collective  bargai^iing  highlights  thVftee<^to  relate*  institu- 

^tional  Wana^^ment  and;plaiming  to  information  systems.  .  This  fact  was  quite 

apparent  durmg  a  prolonged  period  of  negotiations  between  representative^of 
/      •  ^      ;  -     .  ^       .        .  ^     1^  ^  . 

-  .the^'Board  of  Control  and  the  faculty  Vihion  at.  Northern  Michigan  University;  *  " 

•Northern,  which  is  an  institution  <if  approximately  9,  000  stixdents,  is  in  the 
sectad  year  of  a  two-year  pact  with  the  faculty  association  represented  by 

•  V' -    ^      ^  ■      " •    ■  ■ .     '  ' ^ 

the  Ajmericah  Association  of  yftiversity  *Professor^.  -      ,       ^  ^ 

My  rerq^rks  regarding  the  -probLems  and  ile'ed  for  planning  ^nd  inforhaa-- 

*  tion  syster^s  are  desigA^a  to  be  both  descriptive  and  Jsi-escriptive.    I  intend     .  . 

'   .   ,  ;      ^      .      '  '  ^ 

to  draAV  he^vilyr  oii  tfi-e  experitjnces  we  have  had- to  date,  with  bargaining  at 


♦Northern  Michigan  University  in  order  to 'illuBtrate  the  relatiohship  between  . 

pplicy  considerations  and  inI%rmational  needs  which  emerge  in- the.  context  of  ' 
"  "  *'     '  •   ,       -■    ■  ■■  \ 

'  '  ■■  ^ 

''  collective  bargaining.    Ultimately,  most  "m&nagement  positions"  ate  "finan- 

•    ■    ■     .    -        f        ^  •       .     ■  *    .     ■  ,. 

•  ciaT  poqitioils/J' ^as  wer  shall  see.  r  ^    ^        \        "   *,    .  - 

^-     ^  '  '  '  :       ^  ^ 

Some  characteristics  of  bargaining  strategy  wiH  no  doubt  be  reflected    ;  - 

in  my  comments^  because  it  is' simply  impoBSibie' to.  avoid  such  reference^. 

^  'However,  *the  nr>,aji)r  areas  to  tie  cpnsidexed  in  this'*presenta^ion  are  as  .folMws: 

V       '  *  *    L  *    ^         '  >    '  ^         ^  - 

'  ^.  ,  /  -         Costing  Ind.Finfanclal  Managem»ent  '        .  ' 

•    •       •    .  Program  Man^getnent^and  Plamiin'g'    *  i      »  k 

'  *  '   *  •       •       ^    '  .  ,      '  ' '  /   r  ' 

^  *   >  '  3.    'Personnel  Managj&naeiit  aiicj^  Planning  ^  [  *  ^ ' 


^Central  "^to  the  process  of  bargaiiing  is  the  concept  and  pfactice  of  ^ 
planning.    In  his  discussion  of  the  planning  procie^s,  Pal\ti  observfsnh^t 
.  .[the]  effectiveness  of  planning  depends  on.?t  clear  assessnaent 
■  \oi  present  conditions  (where  we  are)  and' ihsighlj  intoTfut^e  ttends  '  . 

.  (what.will  probably^appen)  in  light  of  our  desired  goals  '(where  we 

.-  '    '  •      .       "       i  \         ^      •  ^  -  ^'  \. 

wishrto  go).  .,      •  ^ 

This  statement  summarises  the  bargaining  proce/s  rather-well» 

»  ^  .  *  — 

Assessing  PT.esQflt  Conditions:   The  Pre -bargaining  phas^ \ 

*  •  •  • 

As  I  look  backr  it  is  clear  that  we  did  not  have-  in^  easily  retrievable^ 
form  much  ojjilSe  data  that  would  be c^n^.  important  in,  b^irgaining.  In 
^preparation  foi*  bargaining,  very  little  time  was'  spent '0^  d^elpping  or  ; 
xefii^g  our  information  base  because  most  of  our  |ffor^s  w^re  concen- 
trated on  the  formation  of  management  positions;     Pe^harps  'this  was  a 

*       •  I  ^  ^ 

natural  occurrence  in  that  most  of  us  we r€^  .tiding  to  l^arnas  mUch  as  we 

*  \      •     .    •  ^ '  *   ; .  .  " 

could  about  bargaining  and  bargaining  strategy..  In  short,  we  'did  npt  fUUy  .  * 

/    /  .       -      "  •      I  '  .    •  .  ^ 

appreciate  %he^mp<^tapce  of  having  information  in  hand;  and,  as  a  cpi^se- 
'  quence,  we  undoubtedly  spqnt  more  time  than  was  aecessSry  on^the  nego-' 
tiatibn  of  pertain  issues.     to  thisl>pint  I  would  alsb.add  that  the  faculty 
-bargaining  .t^am  is  entitled^  to  certain  data.    If  you*canwJeliver  wh^t  they. 

;4re  entitled  tb-in  good'tinie;  you  ma^hhe  able  to*  avoid  public  confrontations 

-»     '  *         »  *  *  -     "    *  * 

on  Ijie' access  to  Wormatioi\^  is  sue.    Moreover,  bargaining  is  likely  to  be  ^ 

much ifio re  productive  when  both  sides  Ixave  a  common  dab^base  fronri  which 
their  respective  positions  iire  derived.  -  , 


Pr^or  td  bargaining,  it  is  es*s6ntiaA,  therefore,  that  a  thorough  cp'si 


assessment  be  initiated.    Most  institutions  b^ve  fairly  good  4^ta  on  iixed  - 
costs  (e.g.  ,  salary  and  fringe  ben'efifs)  and  an  s'alary  dependenjt  CQstsv 
(e.  g.  ,  retirement  and  F.I.  C.  A. ).    Yet,  in  bargaining  Information  reqxiire- 
.ments  or  dehiands  often  corrie  a^^^^Psurprri^e.    Let  me 'illustrate  this  point 
\a.s  it  relates  to  faculty  travel.  [  - 


Before. bargainyig  began^Jwe  did  not  have  corhplete  dat^  on  past  arid 
*  current  expenditures  for  travel,  other  thari  the  informatipn  whiph' earned 


....       ,  / 

from  departmental  expenditure  reports,    Th^  original  faculty  proposal 
asked  for  an  individuals  travel  allotment  which  would. have  BcqtSfred  a 
significant  yicreas^in  expenditures.'  In  pre-bargaifting  days,  funds  to 
supplement  depan4mental' travel  allocations  came  f rom- ^  variety  6{ 
sources/   When  we  be^an  to  probe  our  record^,  ftowever,  we  found.that- 


4 


much  m^^e  had  been'expended  foKfaculty  travel  in*' preceding,  .yearfe  than 

\     •   •  ^  ■     ^         ■  ;  "  "  ■ 

we  thought".    We  ha-d  information  pn  expenditures  for  traveL  recorded  in 
I  one  ox  mote  of  our  information  subsystems,  but  it  was  not  ea^y  to  tracks  * 
.  The  <iifficulty  \ye  encounte*<^  obtaining  fhis'data  algo  ^Jointed  q\it  the  value 

having  ^n  integrated  information, systeju.  '      -     .  .  * 

- '     '     *  t  '  '  ^ 

Since  perspunel  costs' obviously  comprised  a  larg||  propcJrtion  of 

:    •  '  ■  "'  '         '    \  ^ 

expenditures,^  we  dfetermined*as  precisely  ap  possible  our  existing  90m- 
^    pensation  costs.    To'  do  so  we  accessed  our  master  personnel  file  in  oVder" 
to  identify  how  much  was  currently  being"  spent  on  salary  and  various  fting 
brenefits  for  the  barg-aining  unit.  ^      ,  •  '    ,  •  s.^^^^ 

An- illustration  of  the  kind  of  data  we  haye  in  this  file  and  one  type  of 


,EBslC    Ufting  appears  in  Figure  K       ^  r 
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553. 5^r  '$67.20   ^  ^  •  * 

-      \         '$1,671.09     \  $13,597.X)9 


$2,  705.17      $656.67    $93.70  ,$67.20 

*  *    ■  -•  '   ,  ^    $3,  522.74 


'$24,331.  74 


$2,  774.H6  •  $656.>7  '  $98.14    $67.20'  . 
.•  .       .  $3,596.47 


\ 


$24,  938.47 

.    ,  r 

$73  ■129..00'^  ^^^^^-^^-^^^^^-l^  $i,,o80.ir       -^85,  209.1^ 

"onn  on  d;c'n-7  -^Tfl  \a  '$21  132  92         '     $823,544.96     $5,498,  762.96 

$4,675,218. 00  $607,  778.34  *    '  Zw  -^oan 

t  '  •       ■    $177,  300.90  $16,732.80  - 
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i^rom  analyses  such  as^  these,  it  w^s  readily  apparent  that.the  so-oajted 

I        .        "    -J-    .  ' 

"fringe  benefit"  items  adc^ed  up  to  a  rathe-r  significant  amount  of  committed 
dollars,  and  it  w^s  reasonable  to  ass4£mie  that  deniands 'for  additional 4^ringe 


benefits^ were  likely ^tp  be  presented. 

I  mention  these  factbrs  on|y  tp  point  out  that  the  possession  of 
mation  had  an  impact  on  the  determination  of  management  positions.  To 
be  more  specific,  we  develp^ped  an  initial  approach  to  negotiating  salary 
and  Jringe  benefits  from  the  standpoint  of  total  compenfeation  rather  th 


an 

K< — 


dealing  with  salary  and  fringe-^eparately ,    Needle.ss  to  say,  this  approach, 
was  not  received  kindly,  '     •     ^  "  .  , 

Bargaining  also  provided  the  administration  with  an  opportunity^ to  take 

m  '  *  ^  *  * 

a  fresh  look  at  an  old  problem:   the  cost  of  accumulated  sick  le^a^e.  FoV 

^  ■  ■ .  ^      •         '    •  ',  *L 

many  years  the  university's  sick  leave  policy  hacj  refnained  unchanged. 

As  faculty  retired  (and  not  m^ny  have  in  recent  year^),  they  became  eligible  * 

for  a  lump-^um  paymenVeiqual  t6  one-half  af  "Jhe  number  of  unused-sick  , 


Teave  d^ys,^  Barring  catastrophic  illness  ArxJo^;T)eople  bank  , a  fair  number  , 

of  days  by  retirement  time.'   Have  you  evef ^ta^ped  tc^dalculatis  yDur 

^       .  '  J     * '        /  ' '  ,  - 

•        .  .  •       *   ^  .--^   ''^  '  -  ' 

potential  liability  in  this  area?''  We  <lid> ,  th^'  set  about  developing  a  modified^ 

sicV  leave  policy  which  ultimately  tqdk  th6  form  of  an  income  protection  plan, 
,  "  '/     ^         '  '  '      •  , 

Our'goal  was  simple:   tcj  reduce  our  future  liability  by  capping /sick, l^ave  at 
present*dayl^Lary  rates..  Once^ongain^  infq^rmation  haCaTdirect  bearing  on 
j^he  determination  of  policy. 


'4 


If  There,  is  a  leason  to  be  rearried--apd  T  believe  there*  is  i.- one  can  ' 
observe  that  it  is  es^.enti^l.to  have  J|^arate  and  comjjlete  information  on.  ^ 
costs  .and  expenditures  as  the  parametets  oJ  adimnistrativjposiAiontf  on.  y 
bargainihg  issues  are  sh&ped.    This  is  particularly  important  when  multiple-  . 

-    -       .       •  •   /  .  •       ;  '  /         '  .  - 

year  contracts  are  being  considered;  tor  in  such  instances  the  need  to 
project  costs  becomes  even  more  critical.    The  management  negotiating 

>  •  •  •  »  - 

4bam,  therefore,  mu^t  lie  directed  to  give  broad  consideration  to  al^ 

:    .  /  *  '  '  '       ^  *  ^ 

potential  areas  of  negotiation.  -By  the  end  pf  the  pJre-bargaining  phase, 

management  should*  have  a  fairly  comp-r^hensivq^ understanding  of  the  goals 

■  /     f    ■  • 

it  hopes  to  achieve  as  a  result  of  bargainin||^  ^  ^ 

*  At^his  juncture  allow^nle  to  digress  for  a  moment.    I  Would  urge  those 
^   ,   ^  •         '  ^  ' 

of  you  who  are  or. who  may  be  involved  in  bargaining  ta  se.riously  consider 
having  ejomeone  on  the  negotiating  team  who  has  data  tn^ipulation  capabil- 
ities*    This  person  need  nojt  i)e  a  computer  expert,  bul  he  or  she  shduld  be 
able  to  .keep  on  top  of  informational  needs  at  airtimesA  It  is  also^^siratle 
to  have  sorneone  in  your  data  processing  center  assigned  tp  thfe  negotiation 
support  group.    Because  of  the  .confidential  nature  of  ^rgaining,  there  is 
some  risk  in  having  too  many  hands  in  the  pot,  but  suffice  it  to  say  that  it*** 
is  important  to  (Establish  good  Working  relatipnships  between  the  negotiating 

team  and  .selected  persons  who  are  directly  involved  in  in^rmation  system 

.    .        ,  '  >    '         '  ,  '  •  ^  'fc- 

activities.  .  .  , 

Action  and  Reaction:   The  Bargaining  Phaa,e  .  ^ 

•     For  those, of  you  who  have  had  bargaining  experience  you  know  that  it 
ia  often  diffucult  to  predict  how  the  un^on  prioritizes  the  subjects  to  be  discuss 


at  the  table.'  (generally  ipeaking,  I  suspect  that  the  initial  admiiiistrative 
posture  IS  to^act  rather  than  initiate.    By  tixis  I  mean  that  the  faculty  . 


is  likely  to  present  tbeir  proposals  iirst,  then' maHagem'ent  resp6nd^  , 

.        :        ■  / 

In  any  event,  dnce  formal  proposals  are  on  this- table  planniQg  becojmes 
active,  with  each  sid^attempting  to  influence  the  direction  6#  Mrgaining. 

Earlier  I  mentioned  that  management  positions  are  b^^ically  financial 
positions,    Personnel  decisions  ha,ve  significant  a6st  implications: 
A  decision  to  promote,  for  exa'mple',  has  both  an  immediate  and.  long- term 
co-nsequence;  a  decision  fo  grant  tenure  represents  i^major  long-term  • 
financial  commitment.    In  bargaining,  .however,  the  initial  focus  is' 
likely  to  be  on  salary  conside^rations.    iVithout  gping  into  too  mucR  detail 
about  the  sparAng  which  took  place  at  the  outset. oj^- bargaining,  I  would  . 
like  to  describe  the  evolution  of  bargaining  on  the  salary  issue  and  how  " 
information  needs  related  to  this  process,  '  -  ^    ►  '  . 

In  our  case,  the  fa'culty  ilnion  placed  a  v^y  high  value  on  achieving 
equity  within  the  salary  structxfere.    Ev^tually,  we.agre^ed  to  use  a   •  > 
salary  table  as  a  basis  of  negotiating  (see  Figure  2).    These  salary  level  ' 
values  were  not  considered  minimutfi  rate.s,  rather,  they  served  as' 
reference  points  for  determining  bs^much  'leqjuity"  money'a .per son^ 
woul'd  ^receive  in  addition  to  an  across-the-board  factor.    Negotiation  ^ 
centered  on  the  amounts  to  be  allocated  for  each. purpose.   *^     "  ^  ^ 

Hi^pfif^out^he  salary  negotiation  phase,  there  was  considerable  ^ 
interest  on  both  sides  in  wo  rising  toward  a  three- yeai  contract.  •  In  ' 
'Figure  3(you  will  note  the  effects  of  distributing  different  ^moiints 


Years 

1  " 
2 

"  4  ' 


7 
8 
9 
10 


Inst/Lect 

$il^],'00 
$11,^540 
$12,000 
$12,  486'^ 
$12, 980 
$13,300.  < 


V 

LEVEL.  VALUE  •TABLj:S 
/,  • 

'  Asst 


Assc 


$13, 600 
$14,  080 
$1?'570 
■  $15,  080' 
$15, 600 
$16, -000 
$16, 240 


$16,  52.e 
,  i$l6,940 
$17,360 
$17,800 
|18,2"40, 
$18,700' 
<$19, 160 
$19,640 
.   $20,' 130 
$20',  640 


/ 


'  'Prof 

'  ^21, 990 
$2?:  430 
$22^880 
$23,  330  , 

$23,'8qi 

'  $24,280. 
$24, 760 
$25,260  ' 

•  $25, 760 
$26,280  • 
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^  .  ANALYSIS  or  LA'TEST  COMPKNSATION  PROP0SAi.S 
BY  T^IK  J^OARD  TKAM  AND  THE  AAUI* 
(AAUP's  in  parentheses^  our  analysis) 

I975r-.76  1976-77 


1977-78 


I  ^  '^^  To^al  Amount  Available  *  .        '  \  ^ 

,  (needed]  for  -         '  . 

Compensation  Increases      $250,000  ($350,000)     $1 60»  09o"($2  1 5.  000)    $45a.  000  ($675^^1^00) 

^  ;     ,  #       .  .     .  \ 

Compensation  Increase*  • 

Reciilts.:  ^  "  . 

All  faculty 

1.  Ave,  lloUar  inereasfj  $1,009      ($j,4l9)'^  $597  ($745) 

2.  Av<!>^ejrcent  increasf^  5. ,75%      ^8.07%)'  1.21%  (3^94%) 

3.  Ave.  total  compcn-      .  $18,55^    ($18,908)  $19,  150  ($19, 653) 


cation 

/ 

r 

To^l  Amount  Available 
(nccclcd)  for  Salary 
Increases  * 

•flal^ary  Increase  Klerncnts: 

1.  'Acros5-tlie-b(3ard 

2.  Catch- up  factor 

3.  One-time  merit  awards 
4^  If  old  salary  is  over 

Uvcl  ' 
5.  Maximum  increa^se 


Salary  Increase  Results:  ^ 
,  (excluding  merit  av;ards) 
A,  AlL^aculty 

l.lAve.  dollar  increase  $793 

2i|fAve,  percent 

increase  5,21% 


I: 

$1,50?.  .{$2;37iv 

$20,ff52  ($22,02^^ 


''1 


$188,700(^277,700^    $1 29,  800  ($1 86^  500)     $244,  500  ($383,  40a) 


2,  0% 
0,287  ' 

(~5.5%) 
(0.23) 

2.0% 
0.134  *■ 

s 

(1.5%) 
(0.32)  '  ^ 

2.0% 
0.402  ^ 

-°-\ 

(-o-)\ 

-0- 

($22,000) 

$25. 000 

$300 
$1,  800 

(gets  A/BJ 
(none) 

$36p     *  ' 
$1, 800 

•  (gats  A/E) 
(none) 

$300 
$1, 800 

^$1, 138)       $486       ,  ($615) 


|82Z 
5.06% 


(2.5%) 
(to  i,each 
level) 


(gets  A/B) 
(none) 


^  ($^301) 

I 

(7.  80%) 


(7.48%)         3.09%  *  .  (3.  83%) 
*  3.  Ave,  salary  ^  $15.7S0    ($16, 065)      $16. 236  '  ($16. 681)     $17,058  ($17,932)^ 

TOTAL  COMPENSATION  Q 
INCREASE  •    5.75%     (8.07%)      '  3je3%      (3.  94%) 

Returning  Faculty) 


8.81%  {I2.07^ro) 


V 
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\iii^accordaiice  withVhe  parameters  each  9ide  had  established  at  one 
^oint  in  time.  Needless  to,  sa'y,  it  was'extrem^ly  usefiil  to  be  able  to 
get  relatively  short  turn-around, on  our  reqiiests  ^or  data  given  modification 

•5  ^  »  ^  •  ^ 

of  the  variables.    MoiTeover,  it^was  beneficiaft  to  share  with  the  union 
ihfornnation  in  a  format  ^ch  a^  that  which  appears  in^ Figure  3^  .  . 

One  comperfsation  factor  which  htid  to  be  considered  was  the  cast  • 
of  promotiony  In  Figure  4  you  will' see  how  .we-projected  costs  for  th\s 
item«    Certain' assumptions  obviously  were  made  in  making  the.se  projections, 
but  we  wer^  able  to  partial  but  a  cost  eleriient  with  some  degree'  of  certainty 
since  we  had  already  reached  tentative^greemejlt  on  the  criteria  for 

promotion.    An  added  benefit  of  having  this  type  of  d5ta  was  to  see  what 

/ 

would  happen  to  salary  rates  for  individual^  faculty  members,  spe;^ific 
ranks,  and  departmentabunits.  '  / 

Summary  ^ 

•  ** 
Other  illustrations 'could  be  cited  which  would  argue  for  the  development 

of  a  comprehensive  data  base.    There  is  no  doubt  that  the  scope  of  ^bargaining 

has  an  impact  od  data  requirements.    For  example,  an.  institution  which 

has  an  unstable  enrollment  picture  is  likely  to  experience  intense  pressi^e  • 

iot^n  elaborate  retrenchment  or  lay--off  policy  and  procedure.    Some  of 

,  you  may  be  familiar  with  contract  provisiona  which  call  for  mainttiining 

specific  faculty- studeiit  ratios.   jOne  cln  only  hope  that  such  contract  language 

.aii  be  justified  on  other  than  emotional  grounds, 

/The  progfem  planning  area  has,  received  the  least  attention  thus  fat 

in  bargaining.  If  the  projections  regarding  ftiture* enrollments  hold  true,  ,  *  " 
however,  job  security  may  w^lJ^tecoroe  thcf  priority  .subject  f6r  negotiation. 


J  ^  * 

1     A  2-YEAR  PROJECTION  OF  ALL  FACULTY  .IN  THE  BARGAINING  UNIT 


-■      FISqAL  YEAR     75-76  FISCAL  YEAR  76-77 

A  PPT  RANK     *     0L£)  TOTAL  ,  ^  '  NEW      RANK  V            OLD        TOTAL      NEW  ' 

PERIOD    -YRS       SALARY  '  INC  SALARY           -YRS       5ALARY       .I'NC,  SALARY 

TH^  FISCAL  YEAR.                      '  'A'  INDICATES  AN  ADJUSTED- V¥\LUE  ~ 
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$• 
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• 

--PROFj-1 
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'$748' 
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09 

ASSC 

$15,  800 

$1 

,267 

$17,  067" 

*-PROF-l 

■  $17,  067  • 

$891 

$17,  958 

• 

.ASSC 

-7 
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$ 
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• 

SI"),  100 

-.-PRQP-1 

'  $19, 100 

.$/>83 

1 

• 

$19, 783 

a9 

ASSC 

-7 

$18, 100 

•  $- 
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$18, 650 

---PROF-1 

$18,  650 

$72^' 

.^19,379 

09 

ASSC 

-6 

\l8,  100 

$ 

500A 

$18.,  ^00 

• 

$•18,  600 

$395 

$18,995 

'     FIGURE  4 


r 


a  06 


Data  such  as  that  which  can  be  generated  by  NCHEMS'  Induced  Cours^  Load 
Matrix  (ICL^l!^  has  significant  implications  for  staff  and  program- planning 
both  in  and  outside  the  bargaining  arena. 

Many  of  you  a^e  familfar  with  IBM's  BusinessVSyfltems  Planning  (BSP) 

2  *  *  * 

procffcss:      This  approach,  which  has  been  adopted  by  a  number  of  colleges 

and  universities  wh'o  have  undertaken  informati^  system  studies,  is,  in 

*my  opinion,  well  suited  for  management  applications  in  collective 

V 

bargaining,    BSP  is  a  process -of  rented  activity  which  $|ttesses  planning 

and  information  system  needs^    Bargaining  is,  in  many  respecte,  an  art; 

but  one  should  nol  overlook  the  fact  that  it  is  an  intensely  Analytical 

]  • 

,  activity  as  well.    Man^ement  tools  such  as  BSP  can  be  |idapted  to  meet 
the  unique  charaqter^of  4  college  or. university  environment. 

At  the  conclusion  of  their  study  on  the  impact  which  unions  have^ 
hltd  on, academic  governance,  Kemerer  and  Baldridge  observe  that       .  .admin- 
istration  activities*  are  likely  to  become  moi*^  consistent  and  predictable/ 
(for  collective  bargaining  forceS  administrators  to  ayoid  ad  hoc  decision  , 
iking^        Perhaps  one  of  the  salutary  benefits  of  bargaininjg  is  that  admin- 

iswators  have  fewer  of)portunities  t;o  make  ad  hoc  decisions.    The  development 

*  f  \  '  •  * 

and  Vpplicatfon  of  information  systems  may  aljso  add  a  greater  de^ee  of 

Fatiorieility  to  bargaining  itself. 

I        '    •  ^        .     •     "  *- 

Al^ough  bargaining  is  essentially  an  adversarial  process,  administration  * 


pxesentatsvfes  must  seek  accorrimodations  which  proihote  quality, 
agreed-to  professionaLlresponsiibility  and  goal.^i^they 
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/ 


cannot  achieve  such  accommodations,  then,/»s  Prof^^ssor  Brooks  not^d 
this  mornipg,  furthe?*tiic5ustrJali^a^ion  of  ^hci  academic  en^  is 
inevitablejL  ^    "      .      *  * 
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PARTICIPATIVE  MANAGEMENT;  ^ 
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ALLOCATE  AN  INS^TITUTION '>S  DATA  PROCESSING  RESOURCES 
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The  theory  of  participative  management  can  be  used  to 
reach  effective  decisions  in  planning  and.  allocating  ^ 
resources  for' data  processing,.   Case  sjtudies  of  the  use 
of  participative  management  in  making  decisions  within  a 
university  environment  related  to  data  processing 
installations 'and  management  ate  pr^ented  in  this  papeF. 
Hints  for  applying  this  technique  arOj^  given  to  assijst^. 
other  educational^administrators  in  the  effective  .alloca-^ 
tion  of  scare  institutional  resources  for  data' processing. 


Today,  most  educational  institutions  and' organizations  are  faced  with  ^ 
the  conplexities  of  m^jj^ging  large  amounts  of  information  in  a  yariety  of 

administrative  and  eSfcational  areas.    These  areas  inclpde  student  iafofiTia- 

—  ✓  * 

tion,  financial  information  an(f  resource  planning  and  allocation  information 

to  name  but  a  few.    The  decision  on  how  to|most#efficfiently  and  effec^veiy 

store^and  process  this  data  is  a' critical  one  for  educational  mana^rs.  It 

is  a  dbcision  which  can  det^^rmine  the  effectiveness  of  the  institution  in  * 

.serving  its  varied  constituencies  and  in  wisely  using  its  resources*!^  y 

Althoigh  this  decision,  the  choite*of  a  data  processing  method^  usually 

involves  thousands  of  dollars,  and  many  choices  of  alternatives  for  adminis- 

trators  making  the  decisioix,  the  recent  literature  of  educational  management 

is  almost  devoid  of  artioles,  and^ information,  on  how  to  make  this ^critical 
•  *  '  - 

choice.     *       *    ]  ^  ^    ,    ^  f 

Prior  "^o  1967,  there  were  very  few  articles  on  anything  related  tOt  data 

processing  in  the 'ediitation^l  ^environment.    Those  few  trea^ses  which  did 

exist  gave  little  assistance  to  dec is ion -makers.  ^  Between ^1967  and  1^72  a\  - 

rash  of  articles  related*to  the  educational  uses  of  computers  appeared  m 

journal*  circulated  among  all  o£  the  facats  qf  th^  educational  community. 

A  

The  landmark  Computers  on  Cairpus  was  written 'during  this  time;    but  it,  like 

\     •        '  "^^^ 
most  other  articles  and  books  on  educational  data  processing,  gave  very 

"little  practical  information  for  decision-makers'  on  how  to  best  deterrailFie 
what  the  data  processing  needs  of  his  ,fia^her  institution  were  and  how  to 
best  meet  the^e  needs.    In  "So  You  Are  Planning  to  Buy  a  Computer!"  (Educa- 
tional Digest,  3fi;i(r^'73),  J^rth^  and  Patrick  Routjce  brief ly  list, some- 
^teps  to  follow  in  making  a  data  processing  decision.    They  advise  a  feasi- 
bility study,  of  applications,  consideration  of  software,  and  exact  perfor- 
mance  specifications  as  a  tneans  of  obtaining  ;;he  computer  best  suited  .to  • 


the  institutional  ^needs.  '  Their  article,  is"  tffe  only  one  which  go*e^'  that  .far 

-   .  • '       .  ■ '  '  -  ' 

.in  as?i»sting  the  perplexed  educational  manager  in  mak^ing  decisions  -about 
data'proii^ssiji^^  installations.,  .     '  -  ^ 

\  The  purpose  pf • this,  papqr'ls  to  outline  an  approach  used  by  two  differ- 

ducational  orgaijizations  tp  determine  which  data  processing  alternative 
best  suited  their  needs.    Perhaps  tlip  experiences  endurejd  by, ^hese  dissim-^ 
lar  organizations  might  benefit  other  educatioi^al  raanag^ers  who  face  the  same 
decision.    Although  both  of-these  decisions  were  made  in  inpt^itutions  of  ; 
higher  education,  the  methodology  can  easily  be  app^ed  to  other,  levels  of  \ 
both  private  an4  public  education.  '  -         ,    •     ^  - 

The  determination  of  what  kind  of  data,  protiessing  facility  best  suited' 
the  needs  of  each  of  *  these^  t>?o  educational  organizations  was  conqjleted  at 
separate  times  by  different  individuals  with  ddverse  backgrounds  and  ^rspec 
tives;*  however,  the  modi  operandi,  were  basically  alike.  Each  used  a  feasi- 
bility *udy*^sed  on  the  concept  of  participative 'management  to  arrive  at  a 
jconclus,ion.as  to  what  type  of  data*  processing  facility  would  best  sujt  the 
needs  of  t>ie  organization.  -  <  . 

.  »  -       '  •  .     .     '  .  .': 

The  theory  of  participative  management  in  a  fe'asibility  study  is  this:  ' 
as  -each  of  the  many  •consumers  of  a  data  processing  center  becomes  more  in- 
volved  in  the  de4:ermination  of 'what  tfieir  data  processing  needs  are,  and 


*v^t  facility  cafi  best^uit  those  needs,  the  mare  interested  these  people 
will  become  in  the  uses  of  data  processing.    Tnus,  it  will  be  less  likely 
that  consumers  will  feel  outside  the  mainstream  of  the  cJ^isidi^Tnaking  pro- 
cess.    Because 'all- are  giv^iLan  opportunity  to  express  their  ideas  concern- 
ing  needs,  and  the-'best  mannar  of  meeting  tjfose  nee#s,  each  person  can  feel 

■  •  •   ■  ■ .  \ 


that  the  niecision.  cop^rnlrtg-^Tie  .^d^1;a-  procesling, .facility*  is  partially  hi5^  ' 

or  here  own  declsidrti  Theneford,  th^  less 'likely  these  people  will, be  to  • 

attack  the  decisic^  ancf  €^l^c|ijEft  effectiveness  of  the  facility* 

\  ,         .      .     \  *  ' 

*in  meeting  ^user^'riepds .    Users  at  all  level?  o£,the  organiiational  structure 

.should'.be  involved^   As  man^  a  disappaint^e^da^  processing  manager  can 

'  -     •        ^  "    ''A  *  ' 

readily,  attest;,  faculty,  staff;  administrative  and/or  ^tudent  re3istance  to  • 

a, data  pro^cessing  facility  can  be  the  major  Cause  of  the  faililre 'of  an-instai 
«  ....  .        I'       '  •  ,  ^ 

1    •        "  *'  .*  *' 

lation/  •  =  .         ,         ^  '     '  ,  f» 

*.  i", 
In  College  and,  University  Busgi^ss,  Dennis  emphasizes  the  point  that 

•  ^       ^     '  .  .   '  ^       '     ;     '    '  •  •  ' 

staff  si5)port*and  participation  Is  critical  to  a'sVccessful  ^ta  processing 
installati«o^f^  ^'iurthej,  he  states  that  the  mvoivpment  and  support-  of  highly 
placed  adbinistrativ^TJersonnel*  is.  essential.    Thife,  the  involt^emej^t  of  major 
admirtiftrativa  officials  of  the  organization  should  be  an 'integral  se^%nt  ;of 
th^  feasibility  study.  ^  '     '  ^*     \,  '  ^ 

•      Applying  this  theory  of  participative  management  to  a*practicai  situa-  ' 
tion  lead  to  the\jervelopment  of  a  specific  plan'  of  action' at  each- of  the. two 
•separate  (organizations  idisctissecTher^T  The  remainder  of  vthis 'paper  will  {Je 
devoted  to  a 'description  of  eadi 'of  tke  two  d^ta  ^otessing  feasibility 
studies-,  conparison  of  the  tyo,  ^d  iir^D^i-c^ioiis  of  this  success  or  failure  ~ 
^or  other  educational  organizations  and  institutions. 

•  The  two  educatitinal  organizations  involved  were  Mi^likin,  Uiiiversity  in  . 

•  •     .     •  .  *  .      ^       *  ^ 
Decatur,  IJlincds,  and  the  University  of  Illinois  Founda'tion',  Urbana  J 

•if  ^ 

Illinois.   ^     .  *         ^  ,   '   '  '    .  ,        '  '* 

MiUikin  University  is  a  private,  church -related  residential  college 
»  '  •  *  . 

offering  a  wide  range  of  programs' at  the  undergraduate  level  to  approximately 


'i,500  fiilltime  equivalent  stiKjents.    located  in  an  industrialized,  ndd-state 
'city  of  90,000,  ^tllikin■pa^iScipat«s'  in  a  leooperative  advanced  level  d^^ee' 
program  with  Eastern  Illinois  University,. Southern  Illjnois  University,  the 
'university  of  Illinois  and /San^amon  State  IJniversity.    Apprpximately  200  • 
•faculty  and  staff  arp  ,emplbyed~at  Millijcin.  .    ^  ■  - 

the  University  of  Illinois  ^Foundation  is  a  corporation^rmed.  under  the 
laws- of  Illinois  "ahd  affiUated.with  the  ^^^^^^^'^y'^ff/Jfl^^  -  ^^^^9^. 
'  ^ three  fimcti'oos:    1)'  to  encourage  private  gifts^tb  the  University;    2)  tg 
serve  as  a  financial  agent' c5¥^ the  University  when' requested  to ;do  sQ.by  the  ^ 
Board  o£  Trtistees  of  the  University,  by  borrowing  funds /purchasing  ^roj^er-  . 

ties,  and  leasing,  these  properties  to  the  University  until  such  time  as- the 

/    .  •      ^        "  .  '  •  '  / 

Un^j^rsity  can' purchase  the  property;   -and  S)  to  receive  the  rights  to  invfin- 

^     tions  turned  pver  to  it  by  the  University  and,  in,.the  cases  in  which  these 


V 


seem  ^o>mve  conipiercial  value,  to  develop  the  conmercial  potential  of^these  j- 
patent? .  >^ 

'    fte  Folmdatioji  has  a  total  staff  of  25  people,  fund- raisers,  adminis- 
trators,^ra.  clerical  personnel /.oh  the  three  calluses  of  "the  University  of 

>•  r  . .  •  ,  ' 

.Illinois.  ,  •  ^   .         .  .  - 

-  At  Millikin,  data  proCessii;ig  is  a  function  of  the  Vi^e-I^esident  for 
.  Institutic^l  Research.    This  follows  the  recommendations  o£  the  Ameriean-  ' 
•  Council  on  Education,'  the  American  Education  Research  Assof i^jljji^,  and  other  . 
groups,  for*  the' organizational  pyicement  of  the  data  processii\g' facility. 
^.  Thus ,Ahe  center  do^s  fia^jfiS^r  administratively  to  any  «f  its- Consumers, 
Is^.npti  under  the  direct  control  of'eitR^f  tlie  administrative  or^  academic  ^  ; 
areks",  and  is  located  in  an  organizationally  neutral  area. 
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•  Te  det^nnine  what  the  data  processing  needs  at  Millikin  were^  the  Vice- 
President  for  Institutional  Research,  with  the  assistance  of  a  college-wide 
-dbimnittee  for  data  processing,  conducted  a^survby  of  all  the  sq^nts  of  the 

'Ihiversity  cbmniunity:'  Each  department  and  unit,  acadmic  and  administrative, 

\      I  ^  -* 

was  queried  as  to  \Aat- its  personnel  saw  as  it's  data  processing  nfifeds.  (This* 
y^s  an  essential  papt  of  the  theory  of  participative  management.)    Nq  depart- 
ment or  individual  was  forced  to  participate  i^this  needs  assessment;*  con- 
sequently  some  of  those  offices  who- are  normally  users  of  a  data  processing 
facility  (like  the  Registrar)  were  conspicuous  by  their  absence  from  the  list 
.of  those  who  voiced  their  data  processing  needs. 

.  From  this  survey,  a  sumniary  needs  ^ list  ^as  developed  which  represented 
the  input  of  only  those  vAich  chpse'to  participate.    These  groups  would  be  the 
departments^  and  individuals  who  would  be  expected  to  be  the  most  likely  users 
of  a  central  data  processing  facility,  ^eir  interest  waS;  apparent^  ,  - 

t        As  each  unif  listed  its  data  processinj^needs,  each  was  asked  to  give 
three  estlin^t^  o:^.-wh^t  Jis  costs  would  be  in  processing  the  infoimation^r.  a 
conservative  estimate,  or  the  least  passible  cost  of  processing  this  data;  an 
estiinate  which  would  be  the  normally  expected  cost  for  processing;    and  an 
estimate  of  the  most  it  could  possibly  cost  to  perform  the  data  p^^ocessing 
functions.  '  •      /  ^  ^  ^ 

Those  individuals*  participating  were  then  asked  how  they  would  perceive  ^ 
these  needs  bping  metj^  be  that  by  manual  processing,  cynputer,  or  scwie  other  ' 
way..  Personnel  also  liste^  what,  would  be  the  most  optkial  configuratiorffor 
pr9cessing.  their,  data,  no  matter  w^at  th^  cost. 


lisis  of  needs,* and  a  tabje 


'  All  this  informatibn  was  summarized  by  the  l)ata  P^cessing  Committee  4jTto 


of  the  three  cost* figures  (minimal,  normal  and 


'        •  •  \ 

ndximal)'  for  data  processing.  .  From  these  sunmaries  it  was.  det^rmindd  that,*  to 
meet  thofdata  processing  needs  of  the  institution,  or  rathSr  only  those  needs 
\^ich  individiaals  who  had  been  willing  to  pafticipate  in  the  needs  assessment 
study  had  delineated,  a  con^uter  facility  would  be  necessary.    Because  the 
staff  and  students. participating  in  the  needs  assessment  survey^ felt  very' 
strongly  that  a  data  processing  facility  should  be  an  in-house  facility  rather 
than  some  sort,  of  .service*  bureau  or  shared  facility,^  It  was  determined  that  a 
data  processing  center  wpuld  have  to  be  located  on  the  Milli^cin  campus. 

During  this  period  of  time,  ell  known  makes  or  bxanc]fr^f  computer  hard- 
ware available  for  use      Decatur  ,Were  investigated  by  the  staff  of  the  .office 
of  the  Vice-President^for  Institutional  Research.'   Many  brands  Were  rejected 
'because  their  yearly  rental  costs-^^ere  tog  expensiy^,  pr  came  standard  with 
capabiliti^  in  excess  of  both  imnfiediate  and  foreseeable  future  needs. 

Ftom  this  research  of  conputer  hardware,  twQ.Drands  emerged  as  those 
jvhidi  could  cost-effectively  meet  t^ie  n^eds  express^  by  the  various  constitu- 
•encies  #ati^llikin  University.    The  data  procei^sing  committee  conpared  and 
contrasted  these  two  brands  in  great  detail  on  Jiieir  ability  to  meet  system 

*  \  .       -     *  '  ' 

specifications. 


From  the  recommendation  of  the  data' processiiig-'coninittee ,  on  Approval  of. 

the  president  of  Millikiifr^ose  final  decision  the  choice  of  a  data  proces- 

\  * 
sing  facility  was,-^a  computer  was  rented  $tnd  installed  in  the  central  building 

on  the  Millikin  cajT^^us,  and  personnel  were  hired.    ThW  facility  h»  be^n*  in' 

operation  for  t^ree  years, .-and  is,  by. most  evaluatiohs  by^Millikin  staff,  a 

successful  facility.  .  .      -  ; 

Evaliiation  oi  the  success  or  failure  of  the^data  processing  center  at 

Milldkin  to -meet  the  needs  explicitly  stated  by  the  many  const?.tuent  groups  of 


the  University  is  an  on- going  process.  'There  is  almost  tmanimous'  agreement 
H^pmong  these' g^ups-  that- the  center^is  meeting  their  nee^s,    Thi§  success*^ 
*    meeting  the  needs  of  the  University  is  due  in  large  part  to  the  method  by 
which  the  data  "processing  installat^gm  wa?  cgnceived      the  feasibility  study 
which  used  participatiye  management  as  its  underlying  theory. 

Thus,  the  concept*  of  us in^ -participative  management  in  a  feasibility 
.  stu3y  to  determine  the. dSt a  processing  needs  of  ai^'ducational  installation 
has  proved  to  work  well^t  at  least  one  institution  of  highe.r,  education. 


The  University  of  J;llinois^^  Foundation  had  data  processing  needs  whith 


wQre. administrative  ii^  rtature,  as  opposed  ^^o'  the  combination  of  both  adminis- 
trative  and  academic  needs  of  Miilikin.    Since  1965,  the  Foundation  had  been 
using  a  bat<:h  processed  computer  tape,. system  to  maintain  giving  retoVds  on 
about  '50,00.0  donors,    there        another  **a^tem***  \A\i^h  maintained  accounting 
records  on  over  2,000  funds  and  general  acc^Dtntg.    Unhappiness  over  the  - 
ability  of  these  systems  to^provide  infomtation  which  was  useful  to  manage-  < 
ment  or  to  fund-raisers  h^d  growa  to  the  point /that  little  ^reliability  was 
placed  on  any  of  the  donor  records.  •  ,       -  ^ 

s  To  evaluate  the  situation  and  make  recoilij^dati(^.,for  needed  changes, 
thq  Foundation  hired  a  m^agement  consultant.    Thfs  consultant  used  e^sen- 
-tia.lly  the  saime  metHodalogy^^cr'feadi  a  retpmmendation  for  the  data  t)«€f^esrsing 
system  of*tjie  University:off^llinois  Foundation  asMid  the  Vice -Pres^ident  .for 
Institutional  Research  at  Millikin  University,  *     '      ,       .  J 

\  '         '  -  J   '    .    "  V 

First,  all  clerical  and  professional  s»taff  members  were  asked  to  parti- 
cipate  in  a  survey  to  determine  the.  neejds  *of  the  brganizat'lon  arid  how  the 


Staff  felt  those  needs  could  best  be  met.    Only  those  staff  which  were  willing 


to  participate  were  included  in  the  survey, v  This  included  all  of  the  fuMr 

raising  and  administrative  staff,  but  not  all  of  the. clerical  personnel/  Each 

'  t^rson  was  asked  to  list>  yA\at  the  current  needs  of  the  Foundation  were/,  in  his 
♦  ^  •  I   I '      '  ! 

or  her' perception,  and  what  additional  needs  could  be  foreseen  which/would  be 

advantageous  to  the  functioning  of  the  organization.    Also,  staff  w^re  asked 

.in  v^t  v^ys  the  current  needs  were  and  were  not  beingf  met. 

This  needs  survey  indicated  that  there  was  sUbistantial  mi  sunders  tanding»;' 
•  ,  <  .  •   *  . ■  -  ,        "  »     j  ^ 

by  Foundation  staff  about  system  capabilities*    Likewise,  data  processing 

pers^bnriel  did  not  cc^rehend  1:he  needs  perceived  by  the  Tbundation  staff. 

Q^niiwiicatioi;!,  between  the  offices  was  virtually  non-existent. 
'  '        ^   '  ^  I  ^     '  - 

*    ,      '  The  use  of  participative  management  immediately  alleviafted  thfs  situation. 

^.Because  both  offices  were- included  in  discussions  about  system  requisites  ^ 

and  capabilities,  the  communication  channels  between  the  two  offices  were  - 

'   opened  to  meaningful  discussion  for  the  first  tiine  in  years. 

Estimates  of  the  costs  of  meeting  both  current  and  projected  needs  wer^  i 

obtained  for  pessimistic,  normarl  and  optimistic  levels  of  funding,    This  was 

the  ^same  method  as  wks  used- at  Millikin  Uiiiversity- 

Because  the  University  of  %linois  Foundation  serves  the  University  of 

.Illinois,^  the  chief  adh^istrators  of  the  University^ were-^lso  surveyed  to -  -  ^ 

determine  \^at  management  needs  the  Foundation  fulfilled,  or  should  fulfill, 

for  thp  University,  and!  its  related  affiliates,  like  the  Alumni  Association  ^ 

ancl  the  Afhletic  Assjociation.    All  thes/' needs  were  e<inpiled  into  a  listing 

encon?)assing,|the  needs  expressed  not  only  by  "Foundation  staffjrbiiit  also  by 

Univeaijgity  pi^sonnel.  ,        ^  •  ■ 
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"  ^^is  sm^^ 5f  needs  was  presented  to  all  the  Foundation  and  University 
I  of  Illinois  personnel  participating  in^  the 'survey.    Each  person  was  asked  his 
dr-her  ideas  on  the  best  method(s)  of  meeting  these  requirements.    At  the:*^ame 
•l:iine,  all  brands  and  models  of  computer  hardware  available- in  ChanpaignrUrbana 
.were  investigat^d/to  determine  their  a|||^lity  to  mee't  specifications.  Addition- 
ally, manual  processing  and  accounting  machines  were  explored  to  determine  the 
.feasibility  of  those  typfes  of  systems  in'jij^tina^^he  organization's  data  pro-  s 
cessing  requisites.  '  | 

From  all  of  phe  recommended  alternatives  for  data  processing,  the  staff 
'agreed  that  five  possible  systems  had  possibilities  for  meting  the  current 
•requirements.    Thes^  five 'alternatives  were  explored  in  detail;    exact  system 
*  specifications -were,  develdped  to  evaluate  the  alternatives.    From  the  staff.- 
^  recommendations  regarding  these ^alternatives,  then,  a  computer  system  with  on- 
Hne  terminal  entry  and  processing  o£  gifts  and  other  account  transactions  was 
vselected.^  Thrs  system,  an  ort^liile,  dataWse  system  Utilizing  IMS,  has  been  ..^i 
'functioning  for  one^year.  .Gifts  are  ported  to  individuial  records  and're-f: 
ceipts  mailed  to  donors  within  three  days  ojf  delivery  to  the  office;  fund- 
raisers my  obtain  hard  cbpy  output  of  individual  record?  at  any  time.  Con- 
fidence in  and  Acceptance  of  the  on-line,  system  is  at  very' high  levels,. in 
;qarked  contrast  to  the  rather  depi^essing^stktus  ^f^data  processing  two  years" 

'Imj^rovements  in  ahd  evaluation  of  this  systifc  is  g  cent iifilLlingj  process.. 
^  '         ^         ,       ;  )^ 

Fran  all  accoimts,  both  University  and  Fouridatifri  personnel  are  extremely, 

satiisfied  with»the  ^cess  of  the  .system  in  meet,^g  organizatioiial  needs?  at 
this  time.    .  .  ,         ,  *  *  y  ^    •  *  ' 


120  '  . 

'  Both  of  tHg^asibilj-ty, studies  described  above  provided  an  opportimity  , 
to  observe  the  usefulness  both  of  the  theory  of  participative  management  and  '  ^ 
of  feasibility  studies  in  the  arena  of  ted^ational  data- processing. 

"     *         '         .      '      '  '  '  ' 

It  is  inpossible  to' generalize  from  these  t^o"  studies  to  all,  situations* 

in  which  decisions  concerniry^  data  pr^fes^ing  in.  an  ecjucatipiial  ^envirdranent  \ 

are  required.    It  as  poss^ible,  however,  to  not6 'that,.in  two  very  di^rent^ 
.* »     '  '  '  *      •  •»  ^-^ .  ^  *         « #    *  ,  '  ' 

segments  .of  the  educatiohsa  world,  ttie>met;hodology"of  i^ing,  participative 

management ''in*  a  feasibility-study  produced  "good"  decisions..   (A-**goodVj  '  , 
deci^ipn  is  here  Refined  as  a  decision  which  has"  tt^'siq>por.l/ pf 'different' 
levels  q£  institutional  hierarchy  &nd  \4iicfi  produces  a  d^ta  processing 
situation  Which  meets  perdeivpd  organiziatioual  ^neisds.)  ^Becaise  participative  ' 
raahagemei>t' involves 'each ,  leyel  of  the^  organization'^  hierarchy  in 'the,  decision- 
making proCesSy^  individuals^  are  indiicfed/tp'  regard  the  decisj^onls  made'  (to  chodse 
a  data^ processing'  installation)  .as  their  own  (ieci^ioni.  .  As^it  is  humdn  nature 
'  to  support  on^^s  own  decisions,  support  by  tjie  different  levels  o£*organiza-^ 
t^bnal  hierarchy,  for.  the  data  ^(Scessing  alternative  could'  be  said  Id  be 

predestined.         /      '    / '  '  ^      '  .  .'^    >,*  ^  ,       *  ' 

•  ,  /  ^To  insure  the  continued  success  of  the  data  processi«hg -'installation  in 

•  -  V-  •  •    -  ^  • 

.lieetlng  .brganizationil*  ne^,  it  is.  nqt  sUfficlj^t^  to  use-p&rticipative^  , 

^management  in  needs  as-se^Ssihent  and^installation  choice,  aid  then  st,op.- 

The'teantinued  involvement  of  qacK  lever  of  organi2;^tional  hierarchy  in  the 

.Ci^ntinuing  evalual:i6n  of  the  system  is  essential.  'Without  coptinued  involve-, 

•went  by  staff;  (through  th?  avenue  of  a  user's  ccmmittee,  for  exain)le).,  it  is 

probable  that  the  installation         los^  the  crucial  s;upport  of  ^its  Risers  and 

;:  \  •    >  ^  :   .        - .  ' 

^  perceived  as  not  adequately  meeting  tfteir  needf  ./. 


-I 


'An  underlying  qj^ncept  of  the  theory  of  participative  inanagement  is  ^peti 
coninuni^ation  between  all  levels  of  management.    Tq  have,  the  open  coiiirajiica- 
tion  betweer^  staff  menfcers  which  existed  in  Jthe  needs  assessment  stage  of  • 
planning  for  data  processing  eliminated,  could 'produce  mistrust  among  staff 
and  even  open  hostilj.ty  toward  the  data  processing  personnel  and  office^.  -  Jn 
an -organization  vhere  staff  do  not  continue  to  participate  in  t)\e  planning, 
evaluation  and  management  of ^ data  processing,  lacking  cohesiveness  and 
direction,  factions  are  likely  to  proceed  in  diverse  directions,  contributing 
to  iq>heaval  and  the  eventual  faiiure  of  the  data  processing  facility.  ^The 
experiences  of  the  two ^organizat|pns  discussed  here  support  this* viewpoint. 
Therefore',  if' planniitg -fbr -ifeta  processing  is  mitiated  Using  parfici- 
,;£^ve  maijagement ,  continuing  (^rations  and  evaltiatioh*  off  the  data  processing 
facility  should  dlso  utilize  the  same  management  theory.  * 

There  are  other  disadvantages  to  the  use  of  parti^ripative  managements 
:This  jnanagement  style  requires  ^tauch  longer  time  frame  tq  reach  decisions  ^ 
because  of  the  involvement  of  many  individuals.    Since  it  i^lsaid  that  time  is 
money,  this  would  imply  that  using  participative  management  conS^s  more  of 
^  institution's  resources,'  human  and  monetary*  th^'do  other  management 
•  methods.    It  can  be  "argued,  however,  ^that  the  benefits  derived  f^om  partlcip^^ 
tive.  management  more  than  offset  the  additional  costs  in  time  and  money. 

The  two  organizations  discuj^sed  before  are  not  large;    to  test  the.  appli- 
.cability  of  the  participative  management  theory  in  educatiofiaL  ?iat a/ processing 
in  large  organizations,  these  techniques  were  used  with*  the  Decatur '(Illinois) 
! "Public  Schdpl  District,-  The  I^catur  Schools . serve  ZO.GOO  students^^apd  en^loy 
'-over  2,000  staff  mmb^s.^  T(^."this  "date, .^le/liminary  need^-. analysis  Yvis  been  ' 
/made,  emplcying  the  methodology,  of  participative  management  in  a  feasibility 

•  -   .  115  '  ■  ■ 


stUd)fV  As  a  result  ol  that  pteliminary  study, ,  the.  Decatur  Schools 'have 
idtfer^  their  data  prc>cessing  prganization  ta  more  effectively  meet  district 
> needs.    It  is  hoped' that  more  £6rn{^lete  inforraat ion; regarding  the  Decatur 
schools'  systems  "efltperiment"         be  available  soon,  so  that  the  experiences 
of  tte  Ihiversity  of  Illinois  Fdundation  and  Millikin  University  in  the  appli- 
caticm^and  use  of  the  theory  of  participative  •management  in  planning  for  and  .  ^ 
managing  ^a  processing^  facilities  can  be  more  readily  generalizable  to  other  ' 


7  .  size  organizations. 


/ 


•  Perhaps  this  can  give  other  educational  administrators  a  tested  methodo- 
logy  to  use  in  increasing  the  probability  of  a  successful  ^ta  processing 
fac^ility.    At.  a  time  when  educati<inal  actadnistrators  are  being"  hf Id  accountable 
^for  their  decisions  and* for  the  wise  allocation  of  sdirce  resources,  any  method 
which'would  increase  the  probability  t^f  passing  this  test  should  .be  welcome • 
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To.  insure  institutional  and  program  funding  ^at  adequate 
*  and  equitahi^le -devels  orf  ^  continuing  basis,  planning 
and  management  information  systems  must  be  instituted 
and  accordecJ|  a  ^igh  pri*brity  by  public  colleges  and 
universities^.     Institutions  dependent  uppn  the '  sta4e  for 
appropriated  jnonies  must  be  able  to  define,  support  -aftd* 
defend  their  perception  of  the' educational  future  in^  ' 
possible  oppofeition  to  a  legislative  and/or  executive 
percieption  or  .  face  abdication  of  indteasing  amounts  of 
cohtrol  over  tjieir  future  dirifection.     At-  issue  is*  an 
educational  versus  a  fiscal  view  af  higher  education..'- 
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INTRODUCTION 


.     When  the  title  of  this  paper  was  chosen,  the  intended  message  • 
was  two-fold*    First,  we  believe  that  many  states  afe  Sdopting  funding^ 
mechanistns  and  methods' which  do  say  in  rather  clear  terms  "Any 
^^j^stitution  that  comes  to  our  door  seeking  money  had  better  be  able 
to  back  up  the, request  with  hard  data."    And  that  hard  data  Is  becoming 
more  and  inf;rL'  vo.UitTi ihous  as  the  years  yo,  by  vliich,  ,  in  t«rn ,  dictates  *f 
a  informaLit)n  sv^itcin  oi    sonc  type.     Second,  we  didn'l  ii)ten<J  to  insult 

•  \-  •  ■      .  ' 

ycur  intel>i^;ence  by  su^'j'.est  ing  tha't  this  \s  the  .only  reason  you  bljould 

Institutr  an  inlurmnt  ion  svstem.     Rathef^\thia  i^^nly  tti*>.latest  , 

but  probably  the  8inT,p.€|st,  force  yet  brou^^ht  to  bear  anid  forcing  you 

inexorably  in  the  flirt-'Ction  of  information  systems'.  . 

We  would  liKt   tti  expic^re  what  has  brought  .ufi  to  thi*s.-poi»t  and  wliat 

•    f  ^  "  » 

(  .  -  • 

the  mc^^ipiri^'  r  ^>r   in">i  i  tut  ion.^  uight  be  -  or  should  we  say  is  already? 

In  a         of  ien<U^,\''X  laJtuIalors,  elfa'tronic  watches  with  extreme 
accurac;  ,  and  mini-^computers  that  can  be  bought  for  hundreds  q£  dollars 
but  oup-perfonn  the  hundred^thousand  dollar  computers^  of  just  a  few 
years  ago,  it  is  to  the  advantage  of  every  institution  of  higher 
education  as  w^ll  as  executive  and  legislative  offices  to  obtain  the 
b^st  information  available.     (We  assume  here,  of  course,  that  the  bet- 
teir  the  information,  the  better  will  be  the  final  decision.     It  is 
'ho^d  that  this  is  not  yet  totally  unwarranted*'!)  , 
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IDENTIFICATION  0?  TRENDS 


4' 


Perhaps  the  factor  that  has  captured  most  lof  the  headlines\in  ♦ 
the  past  several  years  has  been  that  of  enrollijients.   .Prior  to  actually 
receiving  the  fail  1^76  enrollments,  the  National  Center  fdT  Education 
Statistics  estimated  that  the  total  college  and  university  .enrollment  - 
would  be- virtually. identical  to  that  of  a  year  ago.    We  don't- know 
how  each  afr  your  states  have  made  out,  but  Michigao^as  Allowed  ^**at 
appears  to  be  the  nation-wide  trend*  in  reporting  a.  alight  decline^ 

Wtfile  our  publiply  support4d  four-year  cbllegea  and  ualversities 

\  '* 
declim^  about  two  percent,  the  publicly  supported  two-year  colleges 

(those growth  colleges  of  the  sixties)  declined  about  five  perceqt. 

AlX^'f  this  supports  the  forecasted  enrollmet^  developments  of  many 

who  agYee  on  at  least  two  conclusions:    1)  colleges  and  universities  ^ 

cannot^  expect  to  achieve  long-range  growth  through  the  enrollmen^of 

larger  numbers  of  the  traditional  collage-age  sfudent  in  liberal  arts 

programs,  and  2)  the  long-term  declihe  in  the  birthrate  and  apparent 

stabilization  in  the  college  attendance  rate  of  18  to  20  year-olds  are 

central  contrjjbuting  factors  that, must  be  considered.    For  institutional 

and  publit  planner?,  enrollment  analyses  become  direitional  services 

for  adjusting  to  energing  programs  and  recruitment  needs.    To  fully 

appreciate  the  enrollment  patterns,  demographic  trends,  economic 

participation  rates  and  student  interests,  higher  educational  officials 

must  be  able  to  operationa]^lze  such  information  as  planning  toola. 
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Dec-lining  levels  of  public  financ'ial  support  for  higher  education 
al«o  represents  a  key  txend  affecting  colleges  ,an'd  ainiv^slties  thtpugh- 
,   out  the. United  States.    Decreased  funding  levels  and  executive  cuts 

•       "        ^  r      '  * 

cckipled  with  rapid  growth,  in  the  cost  of  goods*  and  services  have  man-: 

xfcte^  tuition  and  fee  increases  Tor  most  institutichis.     In  Nov«nber,  . 

,Ih^;;TT!ronicl»  of  Higher  Education  reported  ,tHe  median  tuition  rais'S^by 

j       state  colleges  \#ks  ten  p^rc<>nt^  over  last-year's  rate**  Inflation-combined 

with  lagging  state  a})prQ^j;4ations  were  cifed        the  causes  for 'the  > 

•  •  ^  / 

,    sharp  tiiition  increase  borne  by  students.    That  same  article  potJc  that    *   ,  ^ 
tuition  and  feds  increased  for  graduate  student,s  even  more  than  for 
undergraduates,  3ome  15  to  20  percent  aver  the  previous\year^  With 
student  cfliarges  and  tlie  cost  C^f  goods  and- services  doubling  during  the* 
past  ten  years  coinciding  with  a  decline  in  the  level  of  public  support, 
an  apparent  shift  in  public  priorities  Tias  sUiPfac^.    Students  and 
their  families  nre  assuming  an  itxcreasing  poftion  of  the  CfOs^  of 
higher  education  as  the  states'  share  declines.  -  This  view  ccflipled  • 
with  an  examination  of  enrollment  information  protendi  that  fewer 
8tuden«?  will  be^r  a  larger  ^are  of  the  costs.    Obviously,  the  adequa<j^ 
of  the  funding  levels  is  related  to  each  state  or  institution,  but 
^       such  dramatic  cost  increases  raise  the  question  of  student  access 
remaining  equitable.     If  a  state  or  institution  is.  committed  to  a 
goal  of  equal  a^ccess  to  Mgher  education  for  al^  citizens,  then  confronted 
yith  shortfall  funding  and  double  <}igit  cost'  increases  without  con- 
,^<fcp^tant  additions  tp^financlal  a^^how  cai|  pccesd  to  high€r^e|^]^tion ^  i 
-   bfe  maintained?     '  _     -  -       ^     ,  '  -  ' 
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^    Another  trend  appears  tp  be  ,^he  confusion*  between  governance  and 
.Management,    There  ne^ds  to  be  a  distinction; .  they  ^are  not  the  same 
process.    We 'suspe^Jt' that  this  blurrii^  q|  relationships  is  one 
explanation  for/'current  financial  problems.    Governance  is  that  process^ 
concerned  with  basic  issues  of  purpose  and  policy;  management 'is  that 

i process  concerned 'with  work  peirf oTmance,    Those  people  responsible 
§or  cqllege  and  university  governance  have  been  enlarging  their  focus 
to  address  budget  decision  which,  in  the  final  analysis,  relates  to 
specific  departciental  objectives.    What  was  once  the  sole  property.  \ 
of  management  of 'resources  has  become*the  focus  of  discussion  of  the 
policymakers.    The  result  ^s  been  the  raising  of  the  level  of  decision- 
making  to  higher  and  higher  levels  within  the  university,  or  has  even 
moved  them  out  of  the  university  and  in^o  the  statehouse,    -The  ^result 
is  protracted  among  departments,  faculty  and  administration  for  favor- 
able  budgetary  decisions  'for  their' respective  objectiTe^,  regardless 
of  -the  overall  budgetary  implications,    the  reasons  for  this  rising 
level  of  decTSionmaking  are  dol^^less  many,  but  it  appears  that  the 
major  ope  is  the  frustration  felt  by  everyone  when  tiiey  try  to  ^Ipre^d 
limited  resources  farther  and  farther.     The  belief  .is  that  the  job 
^yUill  be  easier,  and  the  results  more  equitable,  if*only  they  knew  just 
a  little  bit 'more  or^were  abI6  to  control  at  a  bit  finer  level,  then 
they  have  in^  the  past.    It  is  obvious  to' most  who  take  time  to^^tep 
»   back  from  this  problem  to  see  that  the  result /Ts  a  change  in 'tthe  Identity 


of- the  players,  not  increased  wisdon^or  a  larger  amount  of  funding 
•ayailaWW  for  colleges^ ^nd -universities.^    The  basic  need  at  any  levels, 
howeveij.,  stlLl^  exists,  that  of  planning^  and  coordinatid^fo^:  maximiim 
utilization' of  resources*    Greater  c^omplexity  will  continue  to  fofce,  * 
more  centralization  of  decisidni^akin^unless  everyone  involved^has  • 
,^ccess  to  the'  ^me  ijforma^nl.    Th^  difficulty,  as  in  the  past,  j.s 


to  .avoid  program  leveling  or  hom^jfenizatton  and  balance  betwe.en  control 
and  autonomy.     By  adhering,  to  clearly  defined  levels  of  administrative 
responsibility  and  faculty  responsibility,  that  goal  can.be  achieved*  ^ 
^  The  impact  of  collective  bargaining  artd  faculty  unionization^ 

- "  - " .         '  .  ^  '  '  ' 

upon  higher  education  ip'' beginning  to  be  felt  and  appreciated'  by  almost 
every  institutional  apd  agency-  planner  by  now.    The  imposition  of  col- 
lective  bargaining'  agreemen^ts  have,  in  general,  encouraged  the  growth  .  / 
6f  more  formal  co^tflict-^resolution  arrangements  within  all  sectors 
^  of  higher  education Jhe  reliance  on  formal  authority  and  grievance 
*  procedures  tends' to  be  greater  ^n,  organi:^d  institutions 'than  in  nop- 
unionized  institutions.    As  an  outcome  of  collective  bargaining  activ- 
ities,* college  and  university  administration' of  contracting  and  non- 
contracting  institutions  alike  lare  induced  to  collect  and  maintain  * 

. -  •  •        -v  ■  ■  > 

.  extensive  employment;  in£o*rmation  and  records  for  the  develogjaent  of  ap  - 
informatiirtS^ase  for  analytic  purposes.    State  ^^oy^tTiment  respoh^e  to 

^collective  bargaining  in^ higher  education  has^ tended  to  support  leg- 
Islvlon  wMch  16  increasingly  structuring  the  management  of  the  conflict 

.  that  is  arising.    And  even  if  that         not  happetled,  management  is  being  ^ 


caught  in  a  vise  grip  of  risijag  demands  on  one  sid^e  and  stable*  or 
decreabing  resources  Ion  the  other,  *    .  •  ^  \ 

Ik  ,  , 

•   The  trend  toward  fomula*  fun^iitig  wiH  be  left  to  a  later  portion  . 
of  this  paper.  ,     ^      '  / 

^  OUR  "PUBLICS"  .       -  • 

There  are  many  publics  to  which  institutions  jand  the  state 
executive  ani  legislative  offices  must  reipond.    These  factdrs,  too,  ♦ 
are  helping  to  push  every  institution  toward  increased  use  of  informatioif 


systems. 


1 


The  state  executive  Q|fices  and  legislatures  hflcv^twb  basic 
functions  to  perform  with  respect  to  tha  funding  of  sta^e  higher  | 
educatsionbl* institutions.    First,* is  to  deteraijie',  among  an  array  of 
many  state--lev,el  priorities,  whiit  portion  gf^^ state  resources^  can  be 
allocated  to*  higher  education.    The  second  function  is  to  devise  some 

mechanism  for  distriButing  these  *resbiirc^ff%»ong  institutions., 

•  ^  ^  - 

In  the  performance  of  thetfe  functions  at  the  state  levej.,  institatiohs 

must  be  aware  olE  the  many  publics  to  which  state  agencies ,^  Governors 

o-ffices,  and  legislators  are  responsive.    A^single  letter  from  a 

disgruntled  constituent  to  an  influential,  legislator  can  sometimes  J 

'  .  -\     ^  '  •     ^  ^  :     f       ^  / 

have  atf  much  linpact  on  an  appropriation  as  a  twq-hour  presentation  by  ' 
tl^e  university  president.    Other,  more  organized,  lobbying  groups  can 
also  strongly  influence  the  political  process.  .  •  < 
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In;8ome  states,  teacl^s*  unions  and  other  organized  labor 
groups  a^e  extrem^ely  iii4>ortant  and/tfan  have  substafntlal  Impact 
either  for  or  against  hlgher/'^^eHucatlon  funding.  'Business  organizations 
like  state  chambers  of  cononerce^  have  generally  been  more  concerned 
with  revenue  and  taxation  Issues.    Ot.Ker  ^citizen  or  ^^ommunl^ty  groups  . 
can /ils^  Infliietic^  th&  cdurse  of  legislative  action.    Welfare*  rights 

lobbies  can  have  the  effett  of  diverting  ^uqds  from  higher  .education 

.  ^,    '        m  . 

to  social  services  budgets. 

'  :    ^  ^  ^ 

Student  organizations  have  traditionally  jfocused  ^helr  Atentlon 

at  the  campus  level,  but  other  unlver^lty-based  gj^pups  like  faculty 

associations,  professional  organizations,  and  accrediting  agencies 

can  develop  a^  impact  at  the  s^te  capltol  which  may  >^11  inf].uence 

an  institution's  level  of  support.  , 

Govetnors  and  individual  legislatora  i;ightly  perceive  themselves 

as  Representing,  a  broader  constituency  than  just  the  higher  education 

community.'  There  is  keen  competition  among  many  sectors  ^r  a  share 

of  limited  state  resources.    As  has  been  seen  ,f rom  recent  trends  ^n 


state  suppoVt,  higher  education  may  be  loosine  ground  in  competition  . 
with  otlter  priorities.    The  existance  of  these  other  publics  which 
•can  have  Impact  on  state  funding ^decisions  provides  added  reason  to 

'       •  .  -  -  v.- 

support  specif ley  objectiye,  and  quantative  approached  to  higher 


edUjca ti A.  funding.  ^  Providing  these  kinds  of  arguments  iLn  support  of 
appropriations  requ)ests.  mar,  and  jyou  loiow  they  will,  require  the  col*' 
lection  of  ddta  neverSy^ior^  "deeded,  but  which  will  be  neces^ry  to 
•^ke  ^ur\case."        ^  \  .  *  .     ' /  . 

■    '■•*•'  •         '     k  \-  '  ■    '.  . 
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WHERt  ARE  WE  GOING?  .  M&Si  DOE&  IT  MEAM7  ^  ''^ 

Change  is  >  fact' of  lif-e  Ind,  in  fact,  is  life.    Change  will 
always  be  w^t>i  us  anci.is  the  major  support  for  impyoved  iq^ormatiou         ,  ' 
and  planning^    When  change  is  known  to  be  coming,  the  desire  is  there  - 
;td  make  the  "best"  change  possible  -  the  one  that  will  solve,  the  most     '  . 
/problems  or  offer  the  greatest  flexibility  in  the  future.    In  an       ;  ^ 
earlier  Report  on  the  "steady  state"  of  education,  the  difilfussion  is 
really  abojit  the  evp3.ving  mix  of  change^  that  are  taking  place. and 
must  be  deal t ^IriTth.  ^  There  are  actually  five  areas  of  change  that  must 
be  addressed. 

First »  the  Intrbduction  of  new  or  improved  products  is  occurring 

*  • 

in  higher  education  §lso.    Qver  the  years,  higher  education  has  produced  • 
*extensivr^credentia;i8m,  the  associate  degree,  the  e^^ternal  degree  arid 
life-long  ^.earning  as  new  "products"  tto  serve  the  needs  of  the  people.  . 
While  many  of  these  changes  have  evolved  over  the  years,  many  of  the 
new  crianges  in  direction  are  taking  place  In  shorter  and  shorter  time      *  > 
periods  and  some  method  must  be  ^ Implemented  thap  will  allow  more  rapid  V 
ftvaluatibn  of  these  changes  and  provide  a  method  of  projecting  how 
each  nw^chaAge  might  impact  on  higher  educatioa.  :  # 

Second,  new  methods  of  production  are  e^^lving.    Higher  education  . 
is  responding  t6  a  changing  society  by 'providing  new  ways  of  offering 
the  product  needed.'  ,  It  is  in  tKls  area  that  technology  has  been  held 
out  as  the  greatest  change-agent  since  the  educational  business  began.  • 


c 
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*-*That'^-8uch  ^  massivd' changtf^s  n'pt  yet  taken  place  -  such  as  comirfetely 
Individualized  ir\struction,  hom^  television  education  for  everyone  - 
tends  to  hide  the  great- changes  that  have  taken  pla^e  in  the  last 
tventy  yearsv  and  with  the  advent  of  mini-computers,  a^Rotential  ^ 
explosion  of  changes  may  be  just  around  the  corner,, 

Third,  the  developm'ent  of  new  markets.    This  has  probably" received 
the  greatest  emphasis  as  the  *'savior"' of  the  higher  eHjication  scene. 
It  was.,  or  is,  to  be  the  dev«.opment  .of  life-lqng  learning  and  the 
non-^Yaditional  stu^dents  that  will  prov^da^the  numbers  of  ^arnera^ 
Jxi  the,  coming  years  to  off-set  the  reduced  number  of  traditidnal  college- 


i^e«si 


age. students.     Whether  or  not  this  wlli  come  true  is  to  be  seen  but  the 
need  exists  to  examine  these  potential  grottjxs  to  determine  if  higher* 
^^ducatlon  is  really  the  answer  to  their  o^eds,  ^ 

^  ^'ourth,  sources  of  Revenues  for  higher  education  are  a  continuing^ 
problem  area.     If  new  sou^-ces  of  revenue  exist,,  it  Is  nof  readily  ap- 
parent  and  maximum  utilization  must  be  made  of  current  sources.     In  a 
day  and  age  of  reduced  growth,  if  not  actua|  decline  In  revenue,  and 
when  the  demands  upon  those  revenues  are  6ltob|jig  at  fantastic  rates, 
higher  education  is,f<3rced  to  pres|tnt  a  case  that  Is*  stronger  than 
eyet  as  to  vfhy  they  should  get  a  piece  of  that  pie.    Improved  utilizatiCMT 
of  and  management  of  resources  within  the  institution  is  ^Iso  an  area 
bfcat  needs  as  much  improvement  as  possible.   -It  Is  difficult  to  ask 
fqr  resources  if  maximum  utilization  Is  not  being  made  for  those  resources 
already 'jreceived.  ^  ' 


126 


fif.tht  the  organization  of  Wgher  ^ucdtion  irtto  more  responsive 
foxm^Ms  a  major  are^  of  change*    Bec^^u8e  of  &  number  of  forces  at 
.work  on  higher  education  -  enrollments,  part-time  students,- 'increased 
expectations,  more,  liesure  time,  etc.,  -  new  formg  o^f  Ijig^^r  education 
have  emerged  ±n  the  past  few  years.    Consortia  haVe  developed  to  combine 
th^  Strengths  of' feeyeril.  institutions,  small  and  spec^Laliz^  institutions 
have  combined  for  a  larger  and  stronger  organization,  and  branch 
xampuses  or  learning;  centers  are  popping  up  left  and  right  to  meet  the 
needs  of  tHe  people  where  they  live., 

T  When  a.clbse  look  is  ,taken  at  each  of  these  five  areas,  it  can  be 
/deen  that  und'^rlying  ekch  of  them'  is  a  demand  for  more,  and  more  accurate, 
inforraatioh  upcm  which  .to  make  decisiqns.    fn  one  sense,  planting  and 
m^na«anent  syatems  are  needed  to  "keep  up  with  the  Jones'"  since  they' 
provide  tl\e  dat4  to  back-lip  th'e.  services.    They  are^also  needed  to 
''enable^ you"  tcf  present  your  version 'of  the  "best"  future^-  and  wherre  you 
fit  in.    That  therg  is  no  one  answer  to  «very  problem  is  a  truism  iut 
an  important  one.    Each  person  "or  organ;Lzatibn  will  look  at  a  problem 
from  tjb^r  own  background  and  pqint  of  view.    The  one  that  can  fetest 
support  thei^r  Argument  will  have  the  best  chance  of  convincing  the     .  | 
decisionmakers  tha^Ttheir  way  is  "the"  way  to  go.- 

*  -  ^     ■   STATE  FUNDING  MECHANISMS  * 

Perhaps  in  no  other  area  are  cha;iges  occurring  which  are  placing 

60  much  of  a  pressure^on  higher  education.  Jl^r^Vi  attempt  to_  build  a 
•        *  ^  '         .  •  * 

. 'betiter  *mou8etrap,  states  aie  moving  to  differ-ent  and  fcoire  complex  methods 
to  4etermi<ie  wha't'^hare  of  state  i-esources  higfftr  edlcTK^on  wil,l  receive. 
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Al>out,  half  of  the  states  use  some  kind  of  formula  mec^lsn  for 
providing  public  support  to  colleges  and  uniyarsities.    These  formula 
funding  mechanisms  rely  primarirly  upon  enrollment  and*historical 
expenditure,  iiata  to  determine  levels  of  support  to  be 'appropriated. 
There  are  problems  however,  associated- with 'the  fon/ula ^approach  to  ' 
, funding  higher  education;  it  is  hoped  that^the  inadequacies  of  these 
methods  can  be  changed  with  the  development  of  addit^nal  and  new 

measures  of  output.  ,  ■       •      *  ^ 

♦         *  . 

'  Our'  state,  Michigan,  is  currently  in  the* process  of  developing 
and  phasing  in  (over  a  three-year  peri/d)'a  formula  funding  mechanism 
to  appropriate  support  for  public  colleges  and  universities,  ' Xo  ad- 
dress  the  historical  and  quantitative  inequities  contained  in  the 
present  budgetary  method,  incremerttal  funding  priorities  were  assigned 
to  other'  factors  in  addition  to  enrollment  arid  expenditure  data.  The 
role  and  service  mission  of  the  individual  insti tut io;i  is  one  component 
6i  the  new  funding  formula  on  which  appropriated  support  to. colleges* 
.     and^  universities  is  made.    Among 'th6  elements  examined  within  the  role 
and  mission  component  are. the  institutions*  statements  of  their  role 

and  the  focus  and  scope  of  its  service  area  in  relation  to  its  under- 

*^  *  ' 

graduate  and  gradua€3^prof essipnal  programs.    Another  significant* 

component^f  the  new  formula  ^approach  is  the  funding  consideration  it 
-»  •   «•  • 

^    accords  to.  the  ►concept -of  "peer"  institutions.    Under  this  concept, 

institutions  have  been  designated  as  research,  regional,,  technical  or 

state  college  in  orientation..   JThis  faxonomy  helps  to  insure  that  like 
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/ 


progyams  in  similar  in|^itution8  Will  ^e  funded  at  comparable  levels. 
At  present',  joint  institutional  and  state  agency  •s'Jib-coifflBittees  .are  . 

wor^ine  to  id^ntffy  and  ref ine^ther  measures  which  are  unique  to 

•  •  >  * 

Michigan  higher  education. 

One  of  the  problems  afesociat'ed  with  the  development  and  ifflplementation 
of  formula  funding  mechanisms  is  slow  institutional  response  in  the 
development  of  a  data  base.    This  operational  shortcoming  may  be  man- 
dated to  ^me  colleges  and  universities  because  of  th.eir  size  and 
economy  of  scale.    Executive  commitment -Blon|,.can  not  singularly  create 
an  adequate  support  system  for  immediate  response  to  formula  funding 
information  requirements.    Institutions, with  insufficient  data  resources 

'  or  technology  must  J)e  allottted  adjustment  time  to  cTmiplete  transition 

)  responsi^bilities  without  the  diff icultV  o£*^ seing  financially  penalized 
for  their  former  method  of  operation.    The  potential  for  in|quita^)le 
formula  generated  appropriations  stemming'  froii  lagging  institutianal 
response  becomfes  a  legitimate  copcem  when  one  notes  the  diverse  -■ 

•  levels  of  information  Ind  data  tteatmentjrtiich  exist  within  higher  • 
education.    Subsequent  formal  appropriations. to  the  institution  could 
be  effected  by  the  initlil  lack  oi  required  data* 

Competition  for  public  funds  from  the  states'  programs',  institutional 
segments  and  emerging  priorities  have* provided  strong  incentives  for 

.•  spates  to 'adopt  formula  funding  mechanisms.    Instiftotional  Mid  state 
budgetary  requestW^nust;  be  presented  in-a  form  that  is  uhdtfstandably 
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/  ^  •      '  *  *  ' 

Justified  and  acpduntable  or  face  certain  erodlon  to  other  public 
iBterests  which  can  be  presented  in  such  a  formats    The  formula  funding 
method  is  an  Approach,  which  can  incorporate  the  current  mandates^f 
public  finance.    Beyoud  the  general  public  interest^  concern  for 
accountability  is  the  issue  of  inter- institutional  coiEpetition  for 
state  resources.    The  funding  differences  which  are  attVibutable  to 
historical  reasons,  personal  qualities  of  college  representatives  and' 
"flagship"  designations  cannot  be  redressed  simply  by  adopting  a 
formula  mechanism.    However,  formula  funding  doesn*t  Impode  barriers  • 
to  the  solving  of -tho^e  issues  as  long  as  all  of  those  involved ^ 
instfitutions,  state,  agencies  and  the  legislature  dnd\  governor ,  4ork 
toward  the  sbLving  of  those  problems.    ^*  ^ 

As  was  previously ^mentioned,  student  access  can       managed- and 
supported  in  a  manner  consistent  with  state  goals  and  institutional 
commitments  under  the  guidelines  established  in^a  funding  formula. 
Student  financial  aid  programs  have  to  be  carefully  linked  to ''access' 
goals  in  any  mechajii'sm  to  prevent  the  inadvertent  exclusion  <5f  all 
but  the  most  affluent  student  clientfele  through  Inf la^onary  and  ' 
cyclical  economic  change.*  •    ,        <  , 

THE  NEED; FOR. PLANNING  AND 
"  MANAGEHENT-TWeRtATION  SYSTEMS 


Knowledge  is  power.    This  is  a  known  and  accepteTl.^stateinent  of 
fac^^What  may  not  be  so  clear  is  that  data  implies  knowledge  and  that  j 
data  control  is*  the  control  of  power.    VJhile  the  feal  issue  in  most 


/ 


discussions  or  decisioni^s^valiies  -  wi»t  shall  hye  priority  ove 
vfaat  -  the  fight  is  usually  overlthe  data, suppor^Ang  the  points /of 
view.    The'*dif^iculty  is  thflt  wrWo  not>t  yi^  a-  good  handle /on  how 
to  use  data  to  articulate,  expresl  and-  Supifork  our  values.  A/planning 
and  management  Information  system  will  NOT  answeC  that  question  foj;  ^ 
.you.    It  never  could  nor  will  it  «iveV  b^' able  to  do  so.  •  Bu^,  since  ^ 
the  arguments  are  so  often  over  djita,  not  values  ffflid  thiaf  is  by 
conscio^  or  unconscious  choice  mire  often  thafinot),-  it^ehoves 
institution's  of  higher  e^cation  jto  provide  theiuselves  ^h  the  best 
"ammunition"  pos8il?le%  * 

Accurate  and  complete  (wh^t/ever  that  means)  datJ  is  useful  for 
three  types  of  activftiel.    FirL,  -it  is  useful  in  fifie  building  .and 
supporting  of  requests  for  res/urces  -  either  financial  or  Ionian.  What 
better  arjLment  can  be  given  to  an  executjlve  offi/e  and  legislature' 
at  the  stat|blvel  than  "we  Zave  explored  all  pofesibUities,  see  the 
attached  supporting  docume/tation,  and,  if  you^nt  us  ^6  dp  such-and- 
80,  we  will  need  \:W  fol/owlng  resot^rdes.' 

.  Second,  it  is  us^ul  for  internal  rfesou^c^  allocation.    Ihis  is-  y 
in  some  ways  an  e^r^sion  of  the  first  use  listed  earlier,  but  goes 
■   beyond  it.J^-^he  sense  that  you  work  with  k  given-end  total  and  ttie 
suiT^intem^l  allocations  capnot^exceerf  that  total.    Each  department, 
or  sub-unit' stiids  the  best  chance  of  g^inlng-i:he  most  by  submitting 
the  mo^t  complete  documentation. 
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Thiard,  It  is  useful  in  evaluation  of  the'^^arlier  resource  allocations. 
^)lle».the  initial  allocations ^ere  made,  you  said- this'^and-that,  1^  us 
now  go  back,  and  see  if  those  goala  have  actually  been  reached^  (or  if 
there  could  have  been  a  better  allocation  of  the  limited  resources.  ♦ 
There^is  nothing  to  make  a  department  more  "honest" -in  its  attempt  to  . 
perfdrm  than  the  knowledge  tlj^t  its  dWn  words  and  promises  will  be  the 
only  criteria  used  to  measure  tKeir  performance*       '  ^ 

The  major  push  at  the  fet^te  level  for  expanded  reporting  capability 
is  the  Idesire  of  the  elected  officials  to  withstand  accountability 
quest^ns.    ^en  if  decisions  are  made  on  a  pprely  political  basis > 
reams  of  data  that  support  such  a  decision  will  make  everyone  look 
better  and  enable  legislators- to  respond  to  their  public  that  they  have 
done  their  best  to  determine  "truth"  and  the  decisions  they  have  made 
.were  the  best  possible  in  the  circumstances. 

•  It  is  becoming  more  and  more  apparent  that  higher  educational 
institutions  themselvies  are  no  longer  immdne  to  "accountability" 
questions  from  the  general  public,  much  less  than  from  legislaturfs. 

There  may  have  )jeen  a  time  when  higher  edteation  could  ask  f^  and  ^. 

f  '  • 

receive  state  dollars  with  hardly  a  question  ^sked  about  whkt  the  mortey 
was  to  be  used  for  and .what  the  benefit  might  be,'  but  that  tlmte  is 
lon^gone.    Institution  after  institution  is  ^eing  forced  into  the 
"public  eye"  to  answer*  hard  question^  and  support  their,  reqoest  for 


continued  existanot.^  y 
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V 

/perhaps  the  most  difficult  problem  in  developing' and  using  plan- 
ning/and management  information  systems  is  how  to  integrate^ the 

/  '  *  ^  ' 

qualitative'  and  subjective  measures  that  higher  education  abounds  in, 

inttb  the  "hard  data"  requirements  of.a'*ata  system/' '  Because  the  desire  _ 

±J  so  great  to  develop  some  type  of  system,, we  include  what  can  be  ' 
/  • 
easured  simply' because  it  can  be  measured.    If  the  item  measured 

relates  to  the  questions  asked,  it  is  often  coincidental.    An  example 

Is  the  student  credit  hour. We  count  them,  divide  by  them,  multiply  ' 

|by  them,  and  hold  them  up  as  the  measure  of  productivity.    The  problem 

is  that  no  one  has  ever  seen  one  of  these  "c^'edit  hour"  things  and 

what  its  relationship  is  to  actual  learning  is  an  unknovm  and,  depending  ? 

ipon  the  course,  everchanging  thing. 


INFORMATION  SYSTEMS .AND 
STATE  FUNDING  MECHANISMS 


In  an  attempt  to  bring  some  kind  of  closure  to  this  paper,  we 
shoVld  lastly  look  at,  and  summarize,  theVbenefits  of  a  planning  and 
manateanent  information  system  as  it  relatis  to  state  fu^fhg  mechaj^i^ms. 
The  rteal  key  to  the  usefulness  of  such  a  system  is  the  answft  to  the  , 
question,  "Do^  it  deliver  "the  dollars?',' 

— — A"  -     '     -       ■  •  tJfc  4  ■ 

state  govertta^|s  are  conceraed  with  problems  of  i;etrenchii«nt  in 


oVerexpinded  areis  ojE  instruction,  and  tWe  relationship  of  academic 
programs  to  thfe',job  market.    Searching  questions  are  being  raised  about 
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such  previously  sacred -faculty  prerogative  as  reduced  teaching  loads 

for  research  and  public  service^    Tlje  cotlcept  of  tenure  ©ay  be 

seriously  in  jeopardy  in  an  era  of  declining  enrollments. 

Legislative^Cttmnittees  ate  examining  educational^  outcomes  other 

than  credit  hours  generated  as  a  means  of  assessing  the  social  value 

of  higher  education.    Although  most  states  have  a  Strong  commitment 

to  the  support  of  public  higher  education  with  reasonable  access  to 
'  •      •      •  .  *  .» 

all  qlialified  individuals,  xhere  is  cgncem  regarding  equal  opportunities 
for  vomen  and  minority  groups.    This  concern  is  reflected  in  iKffe  "Sata  % 
fequasts  on  enrolWnts^of  women  and  ethnic  minorities  and  .how  they 
into  present  programs. 

The  rising  overall  costs  ^f  govemfaent  and  increasing  priority 
being  given  to  social  services  and  other  programs  puts  great  pressure  "^"^s^ 
on  higher  education  to  better  prove  its  case  for  a  share  of  the  pie.      ^  ■ 


Institutions  resent  the  added  demands  for  more  arid  yet  more  data  to 

-  I 

be  collected  to  satisfy  the  informatlion  demands  at  .the  state*  level.  ) 

V 

The  state,  however,  must  respond  to  many  ^'publics"  other  than  higher 
education,  and  it  behooves  us  to  make  the-best  case  for  higher  education 
that  we  can,  ' 
In  the  pa'st,  it  has  often  happened  that  a  .large  part'of  the  data 


request  of  institutions  and  provided 


by  them  to  the  executive  an^^ 


legislative  ;of flees  have  not  really  b^ea  used  to  make  fiscal ^decisions. 
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Demands  from  other  sector-s  and  limited  resources  have  pushed  specific^ 
concerns  into  the  background  as  percentage  figures  (either  up^or  » 
down)  determined  .overall  funding  level*.    Even  worse  was  the  occasional 
political  vote  trade-offs  made  in  support  or  defeat  of  an  issue  ir- 
regardless  of  f iscal  .need- "  The  implementation  of  a  common  and  useful  . 
planning-and  management  •information  system  at  eacli  of  the  institutions 
and  agencies  involved  Should  bfegin  to  reduce  soml;  of  the  unnecessary  ^ 
reporting.    Because  of  system  complexity,  only -that  data  that  is  useful 
will  he»requeseed.     Only  wfeere  all  groups  can  .agree  on  its- place  in  ••» 
a  funding  formula,  will  there  be  a  need  J: Q  collect  a  certain  piece.,of 

da<?a.  ,  ,  '  * 

The  flow  of  policy  decisionmaking  does  not  need  to  continurf  its 
movement  to  the'state  capitol.  Educational  dfecision^  m^f  oi*may  not 
have  fiscal  implications,  J)ut  decisions  need  not  be  made,  on  financial' 

'  considerations  alone.  Computerized  data  systems  can  give  everyone 
access  to  the  same  informatfon  at  the  W  tira* -and -help  to  tet«rn 
appropriate  decisionmaking  to  its  lowes/t,  instead  of  its  highest,  , 

'  level.    All  of  tMp  can  be  supported  with  a-  comprehensive,  accurate,  *■ 
and  accessible  data 'basefblnnijtfe  a?  the  iktitqtional  level. 
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RATIONALIZING  mXnAGEMENT  INFORMATION  SYSTEM  COSTag  -  ' 


Robert  J.  Pardeit  ^ 


Dedn,  School  of  Engineering 
Univferaity  of  Santa  ^lafa 
Santa  Clara,  California 


This  Mper  "lexamlnes  the  proposition  that  mai^ageroent  inxorxnar 

.tion  ^ptems  for  colleges  anjd  uni-v^rsities  are  not  achieving 

theij:  original  objectives  of  supporting  better  management 

decisions  by  Moviding  more  an<^  better  information  in  'a 

more  timely  annery.    As  a  consequence,  the  MUS  actlvi^y-^ 

should  be  redtrced  in, scope,  and  siMndardized  tc  achieve 

lowfer  .x:osts.    The  re^urces  that  are  released  can  better 

be  used  to  sustain  institiutional  viability. 

'i  * 

The  basic  theses  s.^t  f^tji..j4i,.tliis  paper  are:  <^ 

1,.       Mis-  IS", A  GOOD  IDEA,  BUT.  AH^Af)  -(!>^  ITS  TIME         ,.  ^ 

2.  "  MI§  WAS  A- sb'liuTI.ON  PROPOSED  FOR  A  L^TLE  ^DERSTOOD 

,     PROBLEM  -.ir  '  ■        .  • 

3.  .\ -UNLIKE.  BUSIN^ISS,  COLLE^g  AND  UNIVERSITIES  .ARE  NOt'  . 
'*  TIME-DEPBNDENT  '  ,  '  ■{  .,0  ' 

,4.     .  "BETTER  M^AGEMENT"  S«0ULD  NC«"§E .  CONFUSED  WITH, 

-     POLICY^ -ElECIS IONS     .  -     '   *  -  '     -      ■  ' 


^li^WA3  A  HELP  FOR  YESTERDAY'S  CENfRALIZED  pftaiNG 

6.  \  XNP6Rt4TION'  COLLECTED  Alia  STORED  HAS  NO  VALUE*  UNLESS 
'-  .    USED     "  * 


7.  "  * IT'S  NEVER  rrgO  lXtE  for- a  COMPREHENSIVE  ORGANTZATlOtlAL 
'  '  AlfALVSI^       .'  ;       .     .  '  V. 

8.  *    STAND/&t?ATION  OF- COMMON  OPERATING  PROCEDURES  ON  A  . 
NATIONAL  BASIS  IS  OJJE  ROtfTE  TO  t,OWER  CAJIPi/Ss  INFORMATION 

cosfTS,  ^  m  '  r  '  •   - .  '  ^'        '      '  ~' 

ft     •  .  ~  V  ; 

9.  ^RETRENCHMENT  WJLL  BE  ORDERLY-  OR  CHAOTIC,,  BU^'IT  WILIij  BE 
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INTRODUCTION 


I  would  like      ^lieve  tTiart  I  am  neutnal.  in^  what  may  appear  to  ,be  an 
-\    administration-facuUy  debate  over*  the  allpcatioirof  resources.  Jls  an  acayemic 


eaci 


'\  dean,  my  primJfy  responsibility' is  for 'our  school  of  engineering.    As  a  member 


af  the' teaching  factnty  I  am>reminde(J  da^ly  of '  the- needs,  of  th#  classroom.. 


.   'Folh"^  mahy.  years^  I  have  t|^en">(ivoTve4  fn  ^lcD|^g  fpr  the  University,  and  institu- 
tionq^^^earch.   Host  recently  I  coordintrSRhe  conversion  of  our-centriJ^ 
^  ^    'de^ta  process i ng- un ft  rp)m  a  batch  t^o  an  prv-line  s>fcstem.   Thi.s  paper  describes  . 
,     myVeasotis  fJr  be!  ieving-^that- at  t'his  time,  a  conliderable' ^are  of  the. funds 
now  being  spent  on  data  ffrocessiijg  and  the/development  of  management*  Information 
.  systems ,^  can  be&lr  >e  utilized  in  oth^r  activities  which  are  more  directly,  -  \ 
related  to  sustaintn^'^nsti^jjitipnal  viability.  '  •  '         *  . 

*  \'  /;  1^  first  invqlv^nt  with  itianagement  fnfonmatiorusystems  came  in  my  first  ^, 
post-college  job  wjjien  I  .participated- in  a^study  to  detelrmi^ne  the  ieaslbil,ity  of  * 
1^       replacing  a'^WcBee  Keysort- factory  payroll  syst^,  with  an  **LBM  uniL^ record  systei)n\ 
/      We  were  primarily  interested  in  reduc ing^ the  cost  of  payroll.  prefDSir^tTonr   I  , 
_  ^  .  riliembifc  that  byreorganizin^he  prbc|chl^es,  ^^e  were  able  -to. lower  cos,ts,  and  • 
^       rebain^ll^^,  which  made  ii/urwecessary  to  obtain  ne\^  equipment,  *or  retrain  f 
payroll  cferks .  .  Wften  I  first  encountered  MIS  for  collfe^s'and  universities, 
the  €^nphasis  Was  oh* more,  better,  and  mor;e  *tjm»ly  ipflprmaVion- in?  sii^jport  of 
4  bettfiwLJiPtiagfeme^  There  was  no  mention  of  lowering  costs/  I^feJ^eve 

•tfcat  nowifs^lne  time  tO/]ower  cost?.  '  V 

-Lef  liiel.inject  that  I  too,  had  high  hofifes  fee  the  MIS  cdhcept.   As  a  member 
\  [  '  of  the  University's  plajriing  group,    I  became" enamoured  with  PPBS,  and-  still 


*' ani^    The  procedure  is  Togical,  and  it  provides  an  excellent  forum  for  the  kind 
of  analysis  apd  debate  that,  is  appropriate  to  the  academic  governing  styl^* 
•  -But  somehow,  we,  and  most  dther  institutions,  were ^ never  able  to, adapt -wis 
'♦approach  to  our  organization.    I*  too,  developed'my  ov>fn  TOO  variable  .simulatiorv 
planning  model'  aecommodating  only  Ihe  npst  fundamental  planning  data.  Dynamic 
planning,  however,  providing  decision  makers  with  the  opportunity  to  test  the 
*  impact  of  1)1  anning  alternatives,  is  Still  foreign  to  our  decision  procedures, 
and  has  not^ replaced. the  traditiorwl  gipprojach  to  budget  develt)pment--  . 
incremental  ^changes  to  the  previoas  budget.  -    •  ' 

Jh4 'observations  that  follow  are  my  assemssmeat  of-.  what  went  wrong--why 
^    rational  decision  making  hasn 't'l&ecome  standard  'pj?tfctice  in  colleges  and  ^ 


un 


ivers4ties,  what  we  cah^learri  from  this,  what /we  should  retain  from  our  preSent 


^*x-ex{)erience,  and  what  we  (||jld  ^e  woi^king  towards^n  light  of  1^  current  1)1  ight 
of  our  institutions^  *      '  ^ 

. '  ■  •    .  •  .        '  \ 

^  KiS'  IS  A. GOOD  Idea  but  ahead  qr  its  thie  ^  -  \  , 

The  repdrt.-ffPtTie^69  WHICHE  seminar  on  management,  infarmatlon  systems^ for 

,    colJ^jgelTf^cM^  the  aspirations  for  fllS  and  described  .some 

of  the  concerns  for  the* development  ahd  yse  of.  systems  and  analjticiil  models:^ 

^ ,         l.  .Becluse  of  growing^mplexi  ty,  fnstitutions  of  higher  education 

,       are  becomi*^ more  difficult 'to  jBjnage.  f 

\        Ir  Better  management  is  the  achievement  'of  mofe  desirable  ratios 

'  ^tween  costi  and  benefits.  .  , 

^\  Management  information  systems  that  would  provide  more,  better,  and 

-jnore  timely  information'would  assist  managers  in  making  better  decsions 

because  they  would  better  understand  the  consequences  of  alternative 

X  courses  of  .action  .^     .  •  - 

I  -''4.    Because  management  informatioiV systems  are  costly  to- develop,  there 
■■)   '  •  '  •      ■    .  V 
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shoulll  be  a  regional  or  national  coordination  of  MIS  activities  to 
conserve  time,  effort  and  money  by  preventing  dupl it afS'^on  of  ,  " 

*  development  effort.  •  * 

5'.    Unless- inform^tidn  systems  and  analyticarmodels  are  ac^pted  and  used, 
^    their  development  is  an  academic  exercise.  .  ' 
6.    Uniejs  more  money  is  spent  on  tidministration,  it  ts  unlikely  that  it 
*  will  b^giproved.  '   ^  , 

What  has^tiappened  to  thes&  aspirations  and  plans^during^the.past  seven  years?\^. 
1.    Institutions  became  no  less  easy^to  manage,  but. a, whole  new  set* of  , 
.problems  has  developed'    Expans^'on  has  been  replaced  by  retrenchment. 

'  Student  corvcew -with  .World  social  order  has  been,  replaced  by  a  concern 

^-      '  '  It 

for  finding /a.  pepsoaal  role^  fn* contemporary  economic  actfmy.  Decreased 

faculty  mobility  has^iliten^t^aed  the'^conflicjt  over 'econbmic  issuias.  ♦ 


Sustafinihg  institutional  viability  when  there  is  little  freedom  of 
movement,  has*  become  the  eetH;>a,r  concern. 

While  we  continue  to  mea^url!' ct)sts' wi*h  greater  precision,  we  have 
made  little  progress  w4tfe:  iwasuripg  b^Tfefu^  and  as  a  consequence. 


have  had  to  settle  for  bufptits  for  me^s^ring  efff^ciency. 
3.   Analytical  modeVs  have  a  fastiptitig  attraction,  especiallysin  the 
•  classroom,  but«f?w  have  succtss'fully  rroved  into  the  decision  making 
•     arena.         %  /  ' 
'  4.    The  national  coordination  of 
.    probable  that       fiscal  •abij' 


systems  development  continues^    It  is 

/ 


jity  Qf  individual  irtstitutions  to 
continue  to  participate  and  contribute  will  M  seriQ^Jsly  Curtailed 
despite  st;ill  t^  be  achieved  positive  goals. 


^5.^  The/ cost  effectiveness  of  MIS 
Tn  this  paper. 
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6.*  Considerably  more  money  has  been  spent  on  the  administration  function ^ 
In  colleges  and  universities  during  the  past  six  years.  This 

development  should  be  subjected  to  analysis  to  see  .lf  ,there  has  been 

o       .         •  _  -  '  • 

Najr^turn  on  that  Investment  and  to  raise  the  question,  what  economies 
of  scale  have  been  achieyed.  ^  *  , 

^ HIS. WAS  A  SOLUTION  PROPOSED  FOR  A  LI HLE  UNDERSTOOD  PROBLEM 

/    While  everyone  is  in  favor  of  better  management,  more  information  was 
proposed  as  a  solotion  to  the  college  and  university  "management  problem" 
Without  being  certain  .if  a  lack  of  information  was  the  problem.    In  .1969;. two 
^  approaches  were  proposed  for  collecting  information: 
.  .  •      1.    The  approach. adopted  by  WICHE  was  that  ther^g  should  be  a  clear 

identification  of  the  problem,  an  approach  to  the  solution  developed, 
,  •  and  then  an  Identification  of  the  information  required  so'that^  • 
information  collection  and  retrieval  costs  could  be  minimized^ 
The^^^ond  approach  >*as  to  collect  and  store  all  possible  iTiformatjop 
•   ih  anticipation  of  the  unforeseeable  question.  ' 
,  •    Considering  the  first  case,  we  are  still  collecting 'information  without 
"knowing  precisely  what  is  needed  because  the  probiehis  "keep  changiw  and  we  do'  . 
.  not  know  which  prottliBis  or  solutions  we  will  be  asked^to  support.  The 
Qqmprehensive  information  retrieval  approach  initially  encountered  technical 
problems  with  data  base  design,  but  they  were  resolved.   What  is  still  not 
known  is "whetheror  not  the  eost  of  achieving  this  level  of  preparedness 
is  justified  by  the  institution's  ability  to^  react  more  quickly. 

Without  really  understanding  the  decision  process,  er  knowing  whaf  in - 
'  fonnition  was  required.  We  therefore  began  T6  coUect  and  store  massive  amounts 

« 

of  ^ata  ifcause  the  technbli^gy* became  available  and  it  seemed  1-ike  a  reasonable 
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approach.    The  search  continues  for  a  workable  system  of  governance  and  related 

'decision  maJting  for  eollegteS'and'.unjvei^sities.  MIS  arrived  tefore  we  were 
ready  to  make*  use-^f  it^   "  ; 

UNLIKE  BUSINESS,- COLLEGES  ANB  UNI^ERfSITIES  ARE  NOT  TIME-DEPENDENT  ' 

^   '       '   '  '        '         :  ^  " 

There  are  a  number  of  reasons  why  MIS  will  always  be  less  beneficial  on  ^ 
campus  than  in  business  and  industry. 

1.  ^  There'  is  a  pay-off  for  the  time-deperjdent  information  in  business  that 
can*t  be  realized  by  colleges  and  universities.    The  profi^  po^tentiaV 
of  fast  inventory  turnovei»,  optimum  equipment  utiTization,  rapid 
response  to  market  Changes,  or  fast  customer  response  times,  are  less 
critical  campus  problems.    The^ reservation  systems  for* the  airlines 
can  be  duplicated  forxairous  Registration,  but  at  ^hat  cost  and  for 
what  benefits.    We '  have -ar  tendency -to  spe^STtrp  our  procedures  because 

'  we  have  the  technological  capability. 

2.  Business  requires  centralized  planning  and  coordination  of  marketing 
.    ^  planst  finished  goods  inventory^  production  schedules,  worrk-in- 

proce^s  inventory,  pruchasing,  manpower,  and  facilities,  on  an  hourly 
and  even  mfnute-by-minute  basis.    No  such  rapid  dissemination  of 
plans  or  coordination  of  activities  is  required  in  the  mo^t  complex 
multi -campus  state  sy^ms.  ^  , 

3.  ftost  campuses  have  not  had  to  reach 'the  data  processing  operating 
efficiencies  that  are  expected  in  business.    Not  all  institutions  ' 
^g^pwte  on  24-hour  schedules.    This  has  required  larger  capacity 

*     machines,  and  is  nice'ftr  big  programs  and  for  expansion,  but  is  still 

a  competitor  for  limtted  funds. 
In  summary,  information  systems  that  are  selected  because  of  fast  response 
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times  may  not  be  compatable  with  the  campus  pace'.   A  student  may 'not  want  his 
grade  report, in  48  hours  if  the  price  is  fevier  periodicals  in  the  library, 

"BEHER  MftHAGEMENT"  SHOULD*  NOT  BE  CONFUSED  WITH  POLICY  DECISIjONS  . 

Defining  better  management  as  reaching  a  more  desirable  ratio  between 
costs  and  benefit  i^  a  reasonable  beginning.   The  problem  is»  of  course,  that 
we  haven't  been  successful  in  measuring  benefits  (see  Keller  )  so  we  have 
Ireverted  to  measures  of  output^  carefully  accumulated  costs,  and  arrived  at  . 
"efficiencies".  ^  ' 

In  our  serarch  for  an  evaluation  of* performance,  it  seems  to  me  that  we 
4re  confusing  efficiency  anrf  inst^itutiopal  priorities.    Efficiencies  can  be 
developed  by  comparing  outputs  with  some  standard  of  performance.   On  the  othfer 
hand,  priorities  must  ultimately  be  selected  by  governing,  boards  and  adtain- 

istrators,  who  are  then  second  guessed  by  taxpayers  and  tuition  paying  students 

*  •  «  •  ' 

who  either  agree  with  the  priorities  selected,  or  ultimately  withdraw  their 

^upport. 

.For  evaluatirjj  organizational  unit  performance,  the  most  frequently  used 
^measure  is  the  "unit  cost  per  student  credit  hour"  for  a  department^  college 
or  even  a  tafmpus- 

'      •  Total  organizational  unit  student  credit  hour 

S|^dent  credit  hours  taught  ^ 

.   While  each  publication  of'*these  tallies. of„ costs  per  studentTrrt4t  \\^^ 

normally  includes  a  caveat  that  they-ar^  ah  imperfect  measure,  unit  costs 

"Xonti^nue  to  be  widely -susedr-benefijts  are  difficult  to  identify  and  measure,  , 

unit  costs  ai*e  understood  by  businessmen,  they  are  easily  calculaHfl^  from  |g| 

readily  available  data,*  and  more  knowledgeable  indicies  have  not  come  into  use. 

The  naxt  Inevitable  step  is  to  iderrtify  "best  managed"  departments  as 

those  with  the  lowest  unit  cgits.   The  higher  unit  cost  (Apartments  are  then. 
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by  definition,  the  wastrels.  ^'   ,  ^  , 

An  example  will  help  distinguish  effici^y  and  policy^    In  the  pursuit  ' 
*f  highest  efficiency,  an  institution  offering  the  bachelor'^s  degree  could 
offer  a  nonspecialized  degree  program  of  120  semester  hours  taught  in  24. five- 
unit  courses.    Eacf\  course  would  meet  once  a  year,  and  be  offered  in  an  auditorium 
large  enough  to.accommode^te  an  LmllmUed  enrollment.    With  only  ,12  courses 
taught  in  the  entire  college^  irt<  any  one  semester,  fogr  or  six  very  talented- 
and'hardy  faculty  members  cPi^ld  handle  the  entire  instruction  program.  If, 
however,  this  model  is  considered  abnormally  efficient,  and  there  is  a  desire 
to  accommodate  wider  student  interests,  or  establish  greater >apport  among 
students  and  faculty,  then  an  (jvert  policy  decision  is  made  to  move  away' from 
maximum  efficiency  and  consonant  lowest  unit  costs,  towards  somle* alternate  model- 
It  is  then  possible  to  describe  ttris  new  policy-derived  model  as  a. standard. 
Optimum  teaching  loads,  section  size,  elective  opportunity *f or  majors,  and 
other  determinants  of  costs  -are  selected  as  a  policy.    It  is  then  possible  to 
^ produce  performance  indices  that  compare  performance  against  policy  established  •  ^ 
standards.-    ^      ^  *  -  *  ' 

The  focus  of  this  discussion  is  that  high  unit  costs  in  Latin  or  Greek  , 
Dccur  because  of  limited  student  interest  and  not,  because  of  waStrel-type 
decisions  made  by  the  chairman  of  the  Latin  and  Greek  department.   He  probably 
-enrolls  all  of  the  students  signed  up  iji  his  courses  in  a  single  section;  he 
probably  has  high  faculty  teaching  loads;   Salaries  my  be  the  lowfst  on  campus. 
I  Chi^ding  the  chairman  won't  reduce  the  unit  costs. 

The  policy  decision  is  whether  or  not  ta  offer  Greek  and  Latin,  afid  must^ 
be  made  on  the  basijs  of  the  intrinsic  value  of  those  (aifflirses  t6  the  academic 
►    program.    Unit\COSts  don't  aid  in  that  decisioVi.    In  a  multl- campus  activity, 
,  where  consolidation  of  programs  is  possible  and  students  can  be  redirected  ttf 
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•Other  campuses,  the  options  increase.   Still,  normal  faVl  course  enrollments 

•  * 

and  t*he  annual  record  of  degrees  granted  is  the  only  information  needled  to 

describe- th^  problem.  *  -  . 

...  •  . 

•         '  •  '     •  i 

MIS  WAS  A  HEkP  IN  YESTERDAY'S  CENTRALIZE  PLANNING 

Centralized  planning  and  formulae  budgeting  during  the  past  ten  years  has 
been  given  a  big  assist  from  management  information  systems.   When  rapid 

"expansion  was  the  key  problem-,  it  was  necessarl^jto  dev^op  incremental  resource 
needs"  so  that  enrollment  projections  could  be  translated  into  total  resource 
requirements.    When  the  resources, actually  became  avail  able,. centralized 
planning  was  helpful  in'^tablishing.  the  priority  of  need— where  was  the  tightest 

•pinch,  physical  facilities, ^faculty,  or  the  support  areas.    Once  the  allocation 
was  made,  traditional  ".stewardship  of- funds"  systems  took  over  to  insu^  that 
fundsvj»^^ysed  for  the  authorized  purpose..  Yhis  may  have  been  the  period  when 
the  colf^e  and  university  organization  most  closely  approached  that  of  a 

•  business  organization,  displaying  the  classical  management  functions  of  plartfting 
organizing,  staffing,  directing  and  controlling—the  top  down  mode.    Because  of 
growth,  there  were  nearly  enough  resources  for  everyone--i'rtcluding  funds  to 
support  the  development  of  MIS  in  the  quest  for  "better  management":    Now  that 
the  situation  has  reversed,  there  are  no  longer  enougth  ryesources  for  everyone, 
and  the  more  nebulous  problem  of  institutional  viability  is  being  faced  rather  . 

■  than  additional  square  feet  of  chemistry  laboratories.   The  same  system  will 

'not  be  equally  effective.    Growth -and  expansion  requires  central  plarming  and 

,  "  ■  •       .  i  ,  ■  , 

coordination.    Viability  requires  grass,  roots  innovation,  and  this  will  not 

eminate  from  traditional  finance  deominated  centralized  planning. 

One  of  the^r^jtical  tests  of  centralized  planning  is  ^whether  or  not  the 

Plans  are  ever  implemented.    K  appears  tjjat  if  a  plan  (not  just  a  budget)  is 

1  • 

put  together  by  a  central  group  without  conflict  or  extended  debate  by  the 
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academic  comaunity,  jt  will  be/difficult  to  iraplenient  the  plan  because  of 
resistance  or  just  plain  inertia.  '  The  resistance  will  be  created  by  those  who^ 
didn't  participate  iVi  the  centralized  planning  but  are  expected  to  implement  it. 
On  the*  other'hand, -participative  planning  is  tylme  consuming  and  tension  laden 
but  has  a  greater  chance  for  implementation  because  much  of  the  conflic^was  o 
resolved  in  the  planning.  ,  • 

•       The  search  for  viability  must  involve  the  entire  academic  community  be- 
cause all  will  be  effected.    It  is  a  time  for  a  re-ordering  of  priorities,  and 
the  slimming  of  many  ac^vities  which  grew  when  there  were  different  institutional 
objectivesT   Today ''S  planning  concern  must  be  how  to  maintain  institutional 
viability  dVresources  ar^  diminished  i)ecause  of  decreasing^enrol Iment,  inflation, 
and  rising  costs  ^f  plant  opt|ration.    Planning  must  now  focus  on  encouraging 
those  programs  that  contribute  to  sustained  institutional  viability,  an4  ^ 
developiog  new  programs  while  at  the  same  time  developing  a  set  of  retrenchment 
priorities  to  make  available  the  necessary  respurces. 
^  ^    There  does* not  appear  to  be  a  need  for  more  information  from  a  more  . 

sophisticated  management  information  systems  to  help  with  this  new  planning. 
Hayes  reported  the  major  information  items  used  by  the  staff  for  th^  Oklahoma 
State  Regents  for  Higher  Education  in  considering  alternate  retrenchment 

•strategies^nticipating  that  some  iristitutions  will  lose  one-third  of  their 

3  r    '  •  • 

enrollment  in  the  next  seven  years:  . 

Institutional  enrollment  * 

Institutional  enrollment  change  — 
Per  capita  costs 

5tudent-faculty* ratios  '  ^ 

Number  of  volumes  in  the  library  -  ' 

Average  faculty  salaries  *     ,  ^  * 
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Tenure  Status  of  faculty 

Instructional  space  per  capita  - 
Comprehensiveness  of  instructional  programs 
Instructional  expenditures 

All  of  this  informatien  could  be  accumulated  manually.-  This  list, suggests 
that  if  long  range  planning  is  not  taking  place  in, colleges  and  universities, 
■it  is  foe  reasons  olJier  than  a  lack  of  information,,  s 

'  INFORMATION  COLLECTED  AND  STORED  HAS  NO  VALUE  UNLESS  USED 

In  his  discussion  of  the  uses  of , institutional  data.  Service  describes 

■  '  4  *  * 

an  institutional  systems  hierarchy: 

f     1)    AN  OPERATIONAL  DATA  SYSTEM  collects  and  maintains  basic  data  on 

institutional  transactions  and  activities  '  # 

2)   A  MANAGEMENT  INFORMATION  SYSTEM  integrates  and  transforms  operationar 
data  into  useful  information  — v 
•3)    A  PLANNING  AND  MANAGEMENT  SYSTEM  supports  analysis  and  understanding 
of  tutqre  directions  y 
It  will  be  proposed  inVhe  next  section  that  a  comprehensive  organizational  ^ 
analysis  should  be  undertaken  to  match  current  institutional  activities  with  \ 
^current  institutiona^^bje'ctives.    One  of  the  goals  of  thi^  analysis  would  be 
to  carefully  distinguish  among  these  three  information  systems. 

The  Opera ti^JnaTdfta  system  should  be  analyzed  with  the  goaVof  achieving 
lowest  possibleSasT5.   The  traditional  question  ^n  procedures  analysis  would 
be  asked:    is  the  actij#4ty  necessary,  can  it  be  combined  with  another,^ can  a  . 
lower  cost  sequence  be  selected,  and  finally,  is  there  a  less  expensive  way 
to  do  the  activity?  This  analysis  will  help  match  institutional  size  and  ^ 
complexity  with,  the  extent  of  systems  sophistication.    Smaller  institutions  » 
may  find  a  manual  system  adequate.   When  lower  costs  of  cler^l  operations 
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can  be  achievjed  through  automation,  then  a-inove  to  an  electronic  System  becomes 
justtfiable.    Larger  institutions  and  state  systems  caa  justify  the  largest 
installation  that  prov1d(ps  ,them  with  the^Mowest- costs  and- which  are  commensurate 
with  external  information  requirement^^    Considering  just  this  operation  level , 
none  of  the  system  should  be  justified  on  the  basis  that  it^is  in  support  of 
better  management  decisions;   Leave  this  for  the  next  higher'level . 

Analysis  of  the  next  level  in  the  sys tern 's.literarchyT^, management  information 
requires  a  similar  procedure.    In  addition  to  identifying  "the  integration  and 
transformation  of  the  operational  data  into  useful  information",  the  major 
question. to  be  answered  is  who  is  using  the  information  being  produced,  and 
what  value  is  thjs  to  the  institution?   With  the  current  financial  stress^  what 
is  the  resource  priority  of  that  information  use?    It  is  necessary  to  distinguish 
between  "getting  ready"  and  beneficial  applications.    For  example,  consi<^r  an 
alumni -development  office  information  system!   The  most  sophisti^cated  System* 
would  be  capable  of  retrieving  from  a  file  containing  exhaustive  information 
at)0ut  each  alumnus.    As  a  consequence,  it  might 'be  possible  to  select  an  ideal 
menu, for  an  alumni  chapter  luncheon  based  on  the  recorded  preference  of  the 
attendees  for  meat,  fish,  or  fowT^  'If  this  kind  of  information  is  truly 
effective  in  developing  stronger  alumni  suppojrt,  then  fhe  exhaustive  nature  of. 
the  fil&s  may- be  reasonable..  If  on  the  other  hand,  the  files  aine  not  kept 
■  current,' or  are. queried  infrequently,  or  the  alumni  a'fctiv.ity  is  stagnant,  then 
^^is  MIS  applicatit)n  may  be  just  another  monument  to  t+ie  wonders  of  technology. 
I  .haV^  already  discussed  the  third  level  of  inforpiation  systems  at  some 
length,.   An  organizational, analysis  will  confirm  that  TKis  Increasingly  * 
difficult  to  evectively  utilize  MIS  at  the  planning  level  beevse  of  the  changing 
nature  of  the  problems  confronting  higher  education. 
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.IT'S  NEVER  TOO  LATE  FOR  A  COMPREHENSIVE  ORGAN IZATIAnAL  ANALYSIS 

'  ~     ^         ~  \  '        -  . 

The  attitude  I  am  seeking  to  convey  is ^hat  MIS  wa^  ipreijiaturely  introduced 

'  \    '  '  ^ 

to  an  organtzationaV  setting  that  is  unable  to  profix  from  its  potential. 
Thdre  has  not  been  the  level  of  deihand  for  infonmaticm.that  was  anticipated, 
and  much  of  what  has  been  made  available  is  not  being \effectively  used. 
Therefore,  those^jarts  of  the  hiararchy  of  infprmati on Isys terns  that  are  not  , 
making  a  contribution,  should      discontinued,    A  comprehensive  organizational 
analysis  is  proposed  as  a  mechanism  for  identifying  the  iseful  vs,  the  superfluous,^ 
A  periodic  organizational  analysis  is  necessary  because  irtsti.tutional  objectives 
are  fontinually  changing  and  a  icnowledge^of  what  is- being  ayne  is  an  essential 
first  step  in  meeting  new  objectives. 

Four  elements  of  the  organization  need  to  be  considered: 
1.    Structure  -  The  way  the  whole  organization  is  develope\|  from  parts,  and 
tlfl  the  .interaction  of  those  parts  ^. 

2*  Content     -  The  way  the  work  is  done  and  how.   The  analys>ls  to 

*  ^  '  \  ' 

include  each  operation  and  potential  to  changeW  simplify 

3.   Communication  -  The  collection*^and  retrieval  of  data  and  information 


The  maWng  of  p>ans,  settin>of  objectives,  and^  mdnitordng 


4.  Control 

of  performance 
What  are  the  kinds  of  questiops  we  should  ask? 

1)   What  is. the  cost/benefit  of  a  total  institutional  integration  of  systems? 
This  question  is  particularly  pertinent  as  the  costs  of  mini -computer 
declines,  and  distributive  systems  become  more" sophisticated. 
What  reports  can  be  generated  on  a  one-time  bas,is,  firom  basic  data' 
without  developing  comprehensive  files  on  a  "be^  reSdy  to  answer  the 
]    question"  basis.    If  the  cOsts  of  providing  instantaneous  Answers 
are  known  to  the  decision  makers,  do  they  still  want  stand-by  systems. 


ERIC 
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/    .  .  '  '  •  '     ^  157- 

3)  Who  is  reading  what*' reports^  what  do  they  do  with  their  n|^inf9rfnation, 

aftd  what  value^d^s  thi^  have  for  the  operation  of  the^institutilpn? 

4)  What  office  or  department  activities  are  seasonal  with* pearks  and  J* 
valleys,   Which  activities  might  be  combirlld  with  out-of-vphas€ 


^  .  .  activities  providing  a  reasonable-^ar  around  leveling? 

5)  Which  courses  can  be  offered  in  alternate  years  to  gain  inci^ased 
section  sizes  and  pot  disrupt  essential  course  sequencing?  ^ 

6)  ,Can  the  costs  of  ^^taining  small  instructional  sections,  t^  gain 

greater  stiident-f  acuity  rapport,  be  displayed  to  see  if /this  still 
J  remains  a  high  priority  considering  today's  fiscal  climat^ 

7)  What  newkinds  of  activities  are  waiting  to  be  initiated—curricular, 
faculty  development,  services,  if -resources  (jan  be  fr^ed  for  their 
support.   „  '         .  ^  • 

8)  Given  pampus  facilities  designed  when  ei\ergy  was  ch^ap,  what  steps 
can*t)e  taken  to  accommodate  the  reality  of  Imported  oil  for  nj^ny 

^  -     decades?  .      •        /  ^    '  -  : 

9)  If  extra-curricular  activities  need  to  be  curtailed,  what  are  the 
current  student  priorities?  'V 

10)   How-can  the  information  from  an  organizational  analysis  best  tne  ,1n- 
^  troduced  into  the  decision  structure. 

Most  colleges  and  universities  do  not  look  at  thelj;  [Procedures  on  a. 
•  comprdhehsive  basis.    For  example,  when  systeftis  are' jointly  developed  by  the 
data  processing  manager  and  a  usgr,  rarely  does  a  third  person  participate  as 
an  Institutional  observer  tp  Irisur^  that  both  functions Idop' t  sub-optimize, 
^hat  Is,  to  be  certain  that  in-order  to  make  the  user's  job  easier,  apd/pferhaps 
to  test  under-utllifed   data  processing  system  capacity,  a  more  elaborate  .  ^^j^ 
systemt evolves  than  is  re^ly  hecefssary  if  all  of  tRe  needs  of  the  Institution 

ERIC  .  '■  . 


•  ••    ■    •   '  y 

anBconsidered. 


•         Thii  kind  of  compFehensTJe  an/lysis  is  especially  idritical  fOP  dtta  ..^ 

'plrj^sing  and  managemffntLtnformti on, systems  at  this  time.  >H»€t:e  is  a  high  |  . 
.-  v>  ■ ,     *     '  /  »   .  '  % 

-  'prpbability  o-^  "bver^eaction.    It  is  possible 'that  in  thje^ attempt- fo  shafe-^ 

/.reduced  resour.qes, ^J^e- present  computer-based  systenisr  will  be  severely  curtailed  . 

and  replaced 'by  man*ual  systems,  fnany  of  which  st|fl  ^ist  us  backup.   Sonie  •  . 

essential  inforin'ation  can  be  obtained  at  the  lowest  cost  olI^Tty  vaytomation.  - 

^  '      <*-         ' '    '   ,  ■  ■  ■  . 

*^We  .nged -^n  ahaly.^s  ;to  flndput.     -  • 

STANDARDIZATION  Oi  COMMI^KrATING.  Pr6cEDURES 'oN  A  NAJIOHAL  BASIS  IS  ONE 

ROUTE  ^  LOWER  CAMPUS^.  INflDRWTION  COSTST  "^^^  ,^ 

Several  years  a'go^e  faced,  the  prxispect  of  a  totSil  daj3  processing  systems  j 

celtapse  at  Santa  ClaraT    In. one  w^k  we  f^ed  ilV  of  the  problems -that  other 

.insWlWions 'face  in.  a  lifetime.    Tl^ data -basl- being  developed  over  se>eral 

year^hadh^bt  become  operative,  and  there  had  beerf  three. hardware  confT^ations 

in^fiv^  Most,  programs  were  be trtg " ^ulated*  '  There  was  little  documen- 

,  •  tation  of  Vro&ms  vlftifch  had  been  vyrittenMn  at  least  five  languages.  Programmers- 

became  operators  when  it  was  necessary  to  run  because  they  never  let  .go. 

,       ~  .       ..  •  % 

fiecauje'tjf  .W.gh'er  sHa^'ies  in  industry,  people, came  and  went  befonfe  anyone  knew 

-^leiV- Hst  flames'.    And  of  course,  the  gir.l  who  wrote  and  ran  the  payroll 
■pro-am  was*-preghant  and  going  to  deliver  be.fore  thg  next  payroll.    In  quiet  ■ 
.  desperation,  we  mavW -payroll'  to  a  bank  that  produces  four  hundred  thousanc^       ,  ' 
'  ijayrol>-ttT^cks  each"  week.   There  was  some  internal  resistance  because  we-couTd  '\ 

i,.no^Qr1§er  bffer  I  personal ?zed,  c^tch-up  #rvjce  to  tijose  who  weoe  late  in 
^.^ubmitting  jiayroll  vBi^hers.  ^Not  all  .of  the  reports  we  had  formerly  .produced 

•'^ were* available  from  the  bank.   They  could  riot  "customize"  their  service  for.  , 

■-    e%ch  of  thou^ni*of  clients.   We  adjusted,  and  our  payroll  costs  > re  one-tenth 

•  ■■  'it.' 


if  what  they  werfe  whefi  we  did  \<  inhouse.  .While  we,  eventually  ^f^ur  l#M|se 


\     i^i  onder«  the^rld's  largest  bank  is  still  fting  our  payroll.  .*    ,  ' 

\    'While  $ome  faculty  dupll^te  class  notes  enroute  ^to-a  fBlUished^text    *  . 
most  of  us  use  natKJhally  produced  texts.    If  you  are'a  foHlwate  ^ufhdr,  your*^. 


;   text 'may  be  adopted  by  hundreds  of  schools.  .  *<e  sefe- no  need,  to*  cus^tomize*our 

>    '  '  ,  *  *  '  .  I  ^      •  * 

>•  textbdilcs  to  the  needs  of  ou^  studeatsT  Yet  throughout  the  UnS,'  we  have^     .  ' 

chHJ^^^^s  O'^.^customlzed-^admlsslons*,  registration,  ^ade  reportlng/fJnanfilal  ^ids, 
k    ^uron!^  deve'lsppment,  and  financial  reporting  systeihs  tailored  to  ffieet^the  changing 
needs 'and  des.ir^s  o-^tf^^  wSividuals  responsible  Tor  those  functions,  at  a 
•partfculan  tfme.    This  probably 'is  a  major  reason  vhy  colleges  and  univ-ers'ities  * 

have  not  actiieved  the  ecoYiomtes  of  scale  Ih^it  were  anticipated  whpn  the' enroll- • 

:   *     *       »         '       .  '  »    L  %^    ^  . 

ments  clijnbecl  ;in  the  fiftigi  <ind  ITxties.'       '  '  - 

This  groi^p,*  thy  .Col  lege  and  University  Systerps  Exchan&e,  was  of  course,^ 
oc^ganized  to.sw^ip  softwara  a*nd  reduce  progrlhping  costs.    Yet  even  here  I  have'  '^^ 


eard  the  comment-- it*s  jus-t* about  as  eeisy  t^j^start  from  scratch,  as  it  to 
\  Rewrite  someone  else's  program  to  meet  our  needs.    I  ^,rtot'  certain  just  ho^ 
*   .  muctXcAuSE  can  do^tp  ,T>romote\he  use  ^f  s^andardi^zOT 

^  Perhaps  this  m«st  first  start  with  pressures  on  campuses  to' re«B  dosts.  , 


4 


,  that  as  software  fin 
n'ceS,  were  will  be  mi 


to  expand  their  sierivices:,  were  will  be  mpre  turn- key  packages  which  will  illOw  i 
'collecies  and  |iniversttl^s  to  lower  tjf\h  costs  of  their  services.'  "  ; 

-RE^^Htl^NT  WILL  BE  ORDEHy  OR^  CHAOTIC.  B.i/nTltfll  BE  ^ 

»  It  njay  be  that  colleges  and  unmrsities  wil^be  unable  to* react  in  time 
to  minimize,  the 'sho^^  of  retrenchment.    Pefhapis  the  shd^t^mKt  come  firJSt-  It>. 
is^my  tfiesTs  that  nearly  all  i^nstitutions  wilf  need  to  back  away  from  their  peak 
ac1;>vities. to^i^rb  the  decrease  in  post  secondary  Education  enrollments.       ^  ' 
/  ..,Most  have  affready  feltithe  sting  of  no  growth,  and  the  lack  of  n^mon^  for 
%   .  new  ^frograinS;.    Inflation/  of  course*  contifijiies  to  eat  away  tft^  r^atfuoney  suppart- 
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of  existing  programs.  '  . 

.  Jp^atve  proposed  thrat  we  do  a  systematic  and  comprehensive  review  of  all 

"^iffour"  current  acta  vitie*^'i(Jr- the  purpose  of  identifying  the  essential  from  the 
.  ■•  ■  . '       '  >       V  '       .  •  '  ^     '  . 

'  *'leSs  essential;  Our  goal  should  be  to  sDsta*n  a  viable  institution  even  though 
.*  ■  ,  <  ■• 

•  it  must  be»at  a  somewhat  lower  activity  -profile.   This  .is  a  most  difficult  task— 

establishing  the  priorities -.by  which  We  move  from  our  present  to  our  alternate 
position.   MIS  is  one  of  the'raosF^nTible  ac,tivitf^,  and  will  be  s~ubject  to 
review  because  it-is^ne  of  the  most  expensive  newcomers  to  our^gcene.    I  do 
not  believe  it  can  hide  behind  the  s<:reer^B*b^tter  management"  without 

'  defending  its -achievements.    Faculty  are  suspicious -of  all  overhead  activiti.es. 

'  \z>/    >  5' 

"rtieiT: .suspicions  are  confirmed  by  such  studies  as  that  reported  by  Buchen. 

.  In' his  stud/ o^hree-;fchools  of  considerably  different  sizes,  when  enrollment 

.dropped  2%4n  V974-75"*,  >facul^y  number  decreased '9%,  and  staff  support  numbers 

drqppe'd  8%..-  On  the  other  hand,  supervisory  or  martageriai  personnel  increased 

''    9%.   Thts'latter  group  had  increased  six  fol-d  ^between  1960  and  1975, 'while^ 

the  Students  and  faculty  had  increased  thr^i^fold.  -The  plea  to" increase 

'  "  *  ^  •1.4. 

.  fifwfncial  support  of  management  has  ^vi^eiltly  J>een  heard.'  Information  has  yet 
,   to  be  collected  on  the  -impact  of  that  decision. 

the  woVk  tifet..needs  to  be  done,  however,  cannot  be  styj^ed  by  a  we-they,  ^ 
^  *admini strati  on- faculty  debate.   To  be  successful  the  analysis  must  be  a 

community  activity.   There  must  be  an  internal  agreement  on.  priorities  or  they 
\,wifi  be  set  f^vofrToutside.    Since- institutfonal  viabfity  i^  primarily  faculty 
viability,  it  will,  be  necessary ^for  the  faculty  to  arrive  at  rattona]  priorities 
•for  its  own  activities,  or  anticipate  that  others  do  it  for  them.   Those  Services' 

which  are-found"  to  be  essentiaUto  the  achievement. Qf  .the  primary  programs  must 

■        '  '    '  '  .         ^  •  '  '• 

be  identified' so  ttiat  tn  tlje.  event  of ' across:-the-b6ard  reductions  in  resFtonse 

to  fiscal  crises,  control  will  hot  be  arbitrarily  appliecPwithout- plarn|i#g'. 
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Planning  ^^upposed  to  precede -control  as  a  management  function,  but 'control 
is  iiuch  easier  to  Initme..  .  -  • .  •  ^-^d 

To  the  top  admlnristr^ition  is- left  the  owrous  task,  of  preventing  sub- 
optimization^-the  tendency  of  all  of  us  to  wjant  the  largest  allocation  of       .  ^ 

•  resources  as  possible,  for  our  own  activity'sd  that  we  c^in  be  certtart  that  our 
activity  4^s  outstanding  and  brings  us  deserved  recognition.    Few  of.us  are  able 
to  objec^T>e^y  v4ew  ourselves. and  our  activities  in  a  comprehensive  institutional 

.context.    That  is  why.we  must  be  subjecte(^  t^ an  institutional  wide  analysis, 

and  review.  »     .  ^  » 

.    '  .  •     ■  \'  ,  •      /■  • 

Finally,  T  heuve  probably  been  ov^-critical  of  the  money  spent  to  introduce 

MIS  to  colleg'^  and  university  management  becZKise  L  Have  .never  been  convinced 

that  information  is- th^onstraint. "  The  pfobleln  i^s  organizational  because^fof  • 

the  peculiar  nature vof  the^university  and  the  relationship  of  its  constituents. 

Many  years  ago  TicMon  described  a  fairly  simple. method  for  making  ten-year 

-fiscal  projections>  as  the  basis  for  long  range  p^lanning.^   The  necessary 

ririfontfation  could  be  assemWed  in  a  cociple  of  days  frpm  the  annual,  reports  of 

the  business  off icev'^ind  the  registrar,    fen  yeap  extrapolatiohs  were  not 

difficult,  restricted  as  WeT/ere.to  usiiig^an^b'acus  or  slide  r^lev    For  the ^ next 

■  ^  '  '  .  % 

fy  ^ears,.  no  director  of  development  would  be  caught  in  a  meeting  without  his  .  . 

Tickton  charts.  'Yet^few  institutions  kept  their  charts  up-to-date..  *  . 
'      V  ^ 

♦  Many  sUll  restrict  planning  to  cash  flow  budget  considerations,  Thp 
lack  of  planning  is  not  because  of  a  lack  of  information.    It  is  lack  of 
appreciation  of  its  value.   When  that  becomes  evident,  it  will  be  time  to  Ipok 
again  at  MlS  for  colleges  and.  uni^fBtei ties.  •  ^ 
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INFORMATION  SYSTEMS :   .  • 
COgNERSTONE  >0F  A  SUCCESSFUL 
STATEWIDE  PLANNING  PROCESS 


Michael  Abbott 
Director r  Planning  and  Analysis 
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San  MarcosT,  Texas 


Mdiean  Holderfield- 
I>ir^ctor>  Long- Range  Planning'/ 
South  Carolina  .State  Board  for 
Technical  and  Cbmprehehsive-  Education 
V  \Columbia,  South  Carolina*' 


This  pap*"i presents  A  review  o£  tTie ,  inaovativ^  planning' 
prgcess  implemented  , by  the  South  Carolijia  ^sto^m  of  two- 
Teaf  c^b^egesv    St&te^leyel  da^;^*  bases-,  computer  nrodels,' 
and  analytic  procedures  associated  with^  the  planniVg 
process  are  described,   including  *a.n  occupational  ^demand/ ^ 
supply . model,  a  finan9ial . information  system,  a  student 
flow  mo^el*,  ^  facilities  management  systeirt,  and  a  student, 
follow-up  system.'         *  :      :  -  '      -  - 


•       •  '  165..  • 

,     Information  Systems:    Cornerstone  of  a  Successful  ^tat;pwide  Plannirtg  Process 
•  -   "  •        .    •  •  • 

-   Iptwiduction  /  '  •  ^ 

^       Th^  South  Carolina  Technical  and  Comprehensive  Educatix)n|6ystem  (TEC)  provides 
comprehensive,  public,  two-year  p^itsecon'dary '-^^ticational  opportunity  to  the  citi- 
zens  in  alV  regions  of  the,  state-    The  systemNis  dedicated  .to  promoting  economic 
^evllppment  w^  meetiag  postsecondary  vocational ,  technical  and  occupational  edu- 

cation  needs  by  minimizing  educational  barrters«  through  an  open -door yadmis^i^ns  / 

-  .  •     /  ^ 

policy.     '    ,  „    '       \  ,        .     '  .  .* "  .  * 

Since  its  inception  in  1962,  the  TEC  "System*  has  grown  from  two  institutions  . 

^and^lesS' than  1200  students  to  sixteen' institutions  serving  113,000  South  Carolina 

citizens  in  1976.  'Currently  over  150  programs  of  instruction  offering  either  a 

one-'year  diploma  or  ^two-year  degree  are  available  in  the  TEC  System.    These  pro-  . 

grams  involve -over  4000  different  courses  which  ar*e  ta«ght  by  2600  fulTtime 

faculty,    fn  FY-77,  approximately  $56,  mil  lion  is.proj^tcted^  be  expended  .by  the* 

TEC  Sy$ten\.  i 

As  the  TEC  SyS.tem  grew,  so  did  the  need  for  information  by  Its  central  ed- 

*  ministration.    This  need  led  to  the  eftlution  of  a  Systemwide  Management  Infbr- 

Illation  System.    It  was  not  untiV^1973  when  a  statewide  ijlanning  process  was 

r     '  ^  . 

, fmplemented  that  the  potential  and  full  effect  of  the  MIS  began  to  be  realized.. 

,  '        .  1^  ' 

Origin  of  the  TEC  MIS:.   1970-1973.  ^  ' 

A  minimum  ajnount  of  reporting  to  the  central  bff ice  was  required  of  the  TEC 

institutions  in  the  beginnijig  years.    Enrollment. summaries  and  payroll  infonnatloa, 

were  the  primary  requirements.    Such  reporting  was  accomplished  through  use  of 

«aiit^*l 'f oens •  ^Institutional^  information  needsi  were  generally  met  through  internal 

sources  of  data,* collected  and  maintained  A^ually;  little  information  flow  re- 

suited  from  the  .centraV office  to  the  instTtutipns. 

\^ '  * 


A  few'TEC  institutions,  because  o'f  inst>«ifciona1  programs  ip  data  processing, 
did  have  accessHo  small  computers.  Although  the^e  institutions  began  to  auto- 

mate  a  few  administraltve  functions,  computers  in  the  TEC  System  were  used  pri- 

.     I    •       ■  ■  • 
marily  for  instruction.  ^ 

In  1970,  thaTEC  System  and  the  Soulh  Carolina  Department  6f  Education  pooled 

their  dollar  resources  and  established  the  Educational         Center.    An  RCA  'Spectra- 

70/55  G  was  purchased  and  the  center  staffed  to  provide  technical  support  to  both 

r 

agencies  and  their*  constituencies.    TEC's  concern  and  primary  reasofc  for  investing 

"'■  *  •  ' 

in  the  center  was. to  provide  an  expanded  and  more  appropriate  data  processing 

curriculum  to  its  students.    Terminals  placed  in  f.ive  of  the  larger. |EC  tnsti^uti^ns 

»      -<,allowed  students  access  to  a  thij^d  generation  computer  and  the  high-level . computer 

languages  required  by  industry.    ...  . 

A  study  by  an  outside'coK^Mltlng  firm  in  1972  .jconcluded  that  the  TEC. System 

was  not  benefitting  from  the  Educational  Data  Center- in_proportyn  to  its  invest- 

■  'ment.    Moreover,  the  study  pointed  to  an  increasing  need  for  management  data,  both 

at  the  state  level  and  the  local  level,  and  suggested  that  steps,  be  taken  to  de- 

*  ,    velop   and  implement' a  management  infonitation  system.    The  decision  was  then 

made  to  develop  a  pilot  student  records  system  o^the  Spectra  70/55.    Five  insti-    '  * 

tutions  volunteered  for  the  experiment*.    A  consul tanf  and  a  programmer/analyst 

were  hired  to  design  and  devehop  the  student  records  system.    HbvjcV^,  because 

of  the  central  administration's  desire  to  immediatel^^'obtain  expanded*  student  , 

data,  less  than  six  months  were*  allowed  to  design,  develop  ^nd  T^nplement  the 

pilot  systLm*    Consequently  several  short-cuts  were  taken.    The  developers  a<topted, 

as-  best  they  could,  an  existing  student  records  systerti  used  by  one^of  the  TEC 

^  *  .... 

institutions  on  ^  small  scale  {IBM  1620)  computer..   This  , design  plus  the  lack 

*  of  an  adequate  terminal  handler  on  the  .Spectra,  led  to  ^  centralized  batch  system 

for  student  recprds,  with  institutions  sending  their  keypunched  data  to  Columbia 

%>       ■  ft  ^  '  ^ 

Q    by  bus  or  United  Parcel  Service  and  receiving  output  by  the  same  mode. 
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As  one  might  expect,  the  pilot  student  records  system  had  its  problems. 

Punched  cards/printouts  were  lost  in  transit,  mispunched  data  took  from  five  to 

seven  days  to  correct,  turnaround  time  on.  reports  was  unmanageable.    Moreover,  the 

student^ records'^ystem  was  intended  to  supplant  institutional  recordkeeping;  in- 

stead,  it  required  the  institOtions  to  maintain  a  duplicate,  manual  system  to 

meet  institutional  information' needs.    However,  quarter  by  quarter -improvement^ 

were  made  in  the  system  uhtil  jt  was,  in  a  small  way^  contributing  to  the  admin^ 

istration  of  the  TEC  System  and  each  pilot  institution. % 

In  1973,  in  an  effort  to  expand  the  design  of  MIS  to  include  more 'than  a 

^ pilot  student  records  system,  two  additional  analysts /programmers  were  hired  to 
enlarge  the  MIS  to  include  all  institutions  and  provide  information  not  only  on 

^students,  but  on  finan^s,  courses,  faculty  and  facilities;   Again,  an  uareal- 
istic  development  phase  (four  months)  was  imposed  upon  the  analysts.    Once  again 
development  shortcuts  were  usedc-very  little  documentation  was  developed,  programs 
were  written  iti  whatever  language  got  the  job  done  the  quickest,  very  little  user 
orientation  was  included,  system  development,  testing  and  implementation  occurred 
simuUaneously.    However,  the  system  designed  contained  a  fairly  comprehensive 

\  * 

data  , base,  at  least  from  the  stateleveK  This  comprehensive  data  base  would  prove 
invaluable  to  further  developn|J|^of  the  MIS  in  later  years. 

'  The  TEC  MIS  Comes  of  Age:  1973-1976- 

The  usefulness  of  the  TEC  MIS  as, provider  of  management  infdrmatioh  became 
apparent  in  1973  when  a  commitment  was  made  by  the  State  Board  to  implement  a  ^ 
comprehensive  planning  process  throughout  the  TEC jSys tern.    As  part  of  the  reorga- 
nizairion  of  the  state  central  officer  a  Division  of  Planntng  and  Evaluation  was 

'   established.    The  Division  became  responsible  for  ttie  long-range  planning,  insti- 
tutional/system research  studies,  and  reporting  of  manjpigement  Information  for  the 
V^EC^Systero.    It  was  tfirough  the  efforts; of  this  Division  and  its  Director  that  the 
MIS  was  refined'and  with  the  additional  components  became  the  foundation  Qf  thfe 
,^^4tatewide  plannihg  process.    *  1fs«  i 
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The  comprehensive  statewide  planning  apfJroa^  adq^ed  by  the  TEC  System  re^ 
'  cognized  the  complirpentary  functions  that  exists  between  the' institutional  plan- 
ning and  statelevel  planning.    The  function  of  each  institution  is  to  produce 
educational  "outputs"  (trained  students)  to  meet  identified  Qccupational  needs-  . 
The  purpose  of  the  state  agency  is'  to  support  aijd  coordinate  the  function  of 
the  institutions.    Plains  developed  annuaTly  by  instituti^ons  produced  measurable 
objectives  at  the  program  level  to  mejet  needs  identified  witkin 'local  serviced 
areas.    Thes«  annual  objectives  were  consistenM^lth  the' philosophy  and  goals 
of  the  statewide  system.    A  plan  was, also  developed  annually  by  the  central 
office"  staf'f,  describing  the  statewide  programs  necessary/ to  support  the  annual 
planning  cycle  at  eactTTns^TNition  ^and  to  coordinate  the  implementation  of  all 
plans  throughout  the^  system.'  The  overall  State  TEC  System  Five-Year  Pla'rvSt^ 
gether  with  the  sixteen  plans  developed  annually  by  the  institutions  represented 
the  total  statewide  planning  effort  in  any  given  year  within  an  ongoing  five- 
.year  planning  cycle.  •  ; 

Six  major  components  of  a  comprehensive  planning  process  were  defined  by  ♦ 
the  TEC  Planning  System  as:         '        *  . 

1-  clarificatipn  of  goals  and  objectives; 

2-  .  assessment  oT  the  enVironomental  impact  upon' the  sytem/institution; 

3-  determination'of  priorities  of  objectives; 
'     4-   development  of  progratBS  of  action  to  meet  stated  objectives;^ 

5-  allocat^'on  of  resources  to  fulfill  programs  of  action;        «  * 

6-  r   evaluation  of  the  effectiveness  of  the  programs  of  action  in 
meetini  objectives. 

^  ^JMFTEC  System  MIS  became  an  important  source  of  information  (both  at  the  state 
-   ^and  local  level)  for  several  of  these  component s>vlJn  some  cases  manipulation  - 
of  data,  e)5isting  in  the  MIS  satisfied  state  and  locaA  planning  need^;  If  other 
cases  however,  the  data  base  wes  expanded  and  pertinent  models -were  developed. 
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^        The  assessment  of  pnviromoental  impact  upon  postlecondary  education  and 
the  formatfon  of  environmental  assumptions  which  might  affect  the  TEC  System 
is^^^aiK^wnportant  component  of  the  pUtining. process.    It  is  withiif  limitations 
rmpiiseOy -thes.e  environmen      assumptions  that  institutional  objectives  and 
programs  of  action  are  developed.    The  environmental  assumptions  cover  such 
areas  as  economic -conditions,  government  priorities  and  maripower  demand.  One 
tool  developed  to  assist  irr^stablishing  JSsumptions  on-manpower  demand  is  the 
bccupational  Information  System, ^ajnanpower  demand/supply  model.    This  model 
was  developed  as  part  of  xhe  TEC  System  MIS,  in  conjunction  with  the  South 
Carolina  Employment  Security  Commission.    The- purpose  of  the  motlel  is  to  pro 
vide  educational  planners,  at  all  levels  with  fiye-year  projections  of  manpower 


\ 
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supply  and  demand  in  educational  terms/  A  brief,  layman's  description  of  this 
model  is  contained  in  Appendix  I.    The  statistical  pr*ojections  from  the  Qccu- 
pational  Information,  System  coupled  with  data  obtained  from  industrial  surveys 
conducted  by  the  institutions,  provide  a  fairly  comprehensive  p^icture  of  future 

•  employment  needs  and  the  demand  to  be  expected  for  graduates  of  training  programs. 

Another  important  area  of  environmental  assumptions  concerns  demographic 

•  chaYacteri sties.    The  TEC  System  generally  relies  upon  other  state  agehcies  to 
provide  this  type  of  information,  with  the  exception  of  enrollment  projections. 
The  central^  office  of  the  TEC  System,  using  data  from  the  , MIS  and  from  other  state 
agencies,  has  developed -an  enrollment  projection"  model  to  prt^ject  future  ehroll- 

'    ments,  by  institution  and  by  program.  -The  model  is  based  on  a  trend  analysis 

technique  using  three  population  factors  and  one  economic  factor.    A  brief "descrip- 

,   tlon  of  the  enrollment  projection  model  is  contained  in  Appendix  II.    The  infor-i 
mation  from  the  enrollment  projection  model,  augmented  byjnstitgtional  needs 
analysis,  provides  estimates  whiph. serve  as  the  basis  for  setting  future  program, 
objectives  and  crafting  fut<^  budgets. 

*Jhe  statewide  MIS  also  prov^ides  some  important  input  into  the  component  of 

O  resources  allocation  to  fulfill  prograrw  of  action.    It  is  on^iuthrougk  proper 
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allocation  of  resources  that  institutions  (a^  the  state)  can  implemfen't.  pro-  ^ 
grams  of  action  and  meet  stated  objectives^    Quarterly  and  annual  enrollment 
reports  prepared  by  the  central  office  provide  institutioFial  administrators  an 
iij^c5lion  of' how  well  their  institutions  are  meeting  program  enrollment  ob-' 

.  jectives"  (enronment  projections)  upon  which  state  allocations,  are  based.' 
Administrators,  by  reviewing  their  institution's  ability  to  meet  or  exceed 

•  grogram  objectives  (enroJlment  projections),  can  better  allocate  resources  to 
different  ^ograms.  Appendix  III  provides  examples  of  the  enrollment  reports 
'generated  through  the  MIS. 

One  important  resource  often  overlooked  in  resource  allocation  is  facilities. 
Classrqpm,  laboratory  and  office  space  cill  contribute  to  the  success  of  an  edu- 

'  cational  program.    Space  utilization  reports  provide  an  indication  of  how  weVI 
this  resource  is  being  used  and  documents  an' institution's  need  f^r  additional 
facilities.    Through  the  TEC  MIS,  quarterly  utilization  reports  .are  produced  Tor^"^ 
each  institution.    These  reports,  combined  \iith  enrollment  projections,  ^I'ovide 
the  basis  for  deternfining  >{uture  need  for  facilities.  *  Appendix  IV  provides  ' 


examples  of  the  Facility  Utilization  reports 


Financial  afialyses  compris^ne  of  the  mosx  important  aspects,  of  resource 

s 

allocations.    The^TEC  IJjllS  is  currently^in  the  midst  of  developing  a  financial 
Information  component.    Besides  monthly  financial  statements  to-be  provided  to 
each  institution  this  component  will  also  provide  a  significant  portion  of  i^tJhe 
input  into  3^  cost  allocation  model  similar  to  the  NCHEMS  Costing"  and  D^ta  Manage- 
raent  System.    This  model  will  provide  administrators  with  an-  analysis  of  how  • 
different  costs  are  allocated  to  programs  at  thejr  institution,  as  well  as  hpw 
costir  are  allocated  to  programs  syst^lde.  ^  '     ^  . 


During  the  three  years  in  which  tha  TEG  Planning  'Process  was  being  irif  lamented,  . 
the  mode  of  data'  processing  activities  did  not  change  significantly. ^  The  Spectra 
70/55  was  Still  being  used  primarily  as  a  batch-mode  machine.    Data/reports  contirfcied 
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to  be  shipped  by  United  Parcel  Service.  The^MIS,  while  a'ri  important  management  * 
too^ln  the  da>^^to-day  operations  of  the  central  office,  did  not  provide 'the  ^ 
same  benefit  to  institutional  administrators.    However,  because  of  each  insti- 

"  lutlop's  Involvement  in  the  planning  process    and  an  increasing  need- for  infor- 
^  -  .    matlon  available  through  MIS,  activities  were  undertaken  to  improv.e  the  MIS-  . 

function  and  make  it  more  responsive  to  thei*  needs  ofjthe  institutions.  Programs 

.   ami  program  specifications  were  rewritten  to  incorporate  identified  needs-. 
Numerous  user  seminars  were  held  to  discuss- the  p6Ssible  uses  of  the  MIS  and  to 
identify  ways  to  improve  the* system.    A' catalog  of  proposed  reports  was  prepared 

*  with  a  chi'^nologyVof  th?ir  development.    User  manuals  were  written-  for  the  MIS 
arjjj.  the  Student  Records  System. 

It  wais  during  this  time  that  institutfonal  personheUbecame  aware  of  the 

^  pptential  management  tool  that  the  MIS  could  be  for'them/  Cons^equently  greater  ^ 
instit(jtional  use  was  made,  of.  the  MIS  data,  within  the  Vuiiit^  imposed  by  the 
equipment.  ^      /  -  - 

TEC  MIS:    1976  '  /  -       "  '  '  < 

For  the  past  two.  fiscal  years  the'TEC  System,  likeinany  other  state  systems, 

has  been  forced  to  operate  under  fisca^l  restraints.    There  has  been  no  substantive 

Increase  in  institutfonal  budgets;  in  fact,  inflation'hars  caused  the  real  dollar 

value-of  the^budgets  to  decline.    At  the  sam^  tioL*^^  system- has  suffered  from 

^    lack  of  fiscal  growth,  it  has  been  beset"  by  polttical  problems.    Disagreement  as 

to  the  degree -of  governing  power  that  s^oald  reside  ijfith  the  State  Board  resulted 
*  -  » 

•in  a  modification  of  the  State  Board's  enabling  legislation,  ^he  statelevel 
leadership  has  changed.    Tbe^^nning  fdcus  is  no  longer  as  comprehensive  as  it  - 
once  was.  ' 

'  The  MIS,  however,  continues  to  expand  its  services  and  improve  the  efficiency 

of!- operation.    A  year-long  computer  ^services  st\j^  pointed;  again,  to  the*  immedjate 
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need  for'on-line  administrative  terminals  in  the  sixteen  institution^  and  addi- 
tioiial  core  at  ^he  central  computer,  ''ihe-study  rejcoramended  that  TEC  negotiate 
a  coi^ractN»(ft|*|inother-state  agency,  the  Division  of  General  Sprvic^s,  to- 
uMize  its.  IBM  360/65.    This  computer  configuration  would  provide  the  on-llrie  - 
capability  so  badly  needed  by  the  MIS,  as  well  as  adequate  core  for  futffre ..fliBveT- 
opment.  ^The  contract  was  accepted  in  June  1975.    The  Spectra  70/55  was  ret^n.ed 
for  batch  processing  work.-  Mohawk  Model  2300  ROE  was  selected  as  the  termftal 
to  be  used  with  the  system.    Six  institutions  currently  have  instructional 

f  >    *   ' 

terminals  installed;  the  administrative  terminals  will  be  installed  over  the 
next  nine  months.    In  addition,  a  data^base  management  system  and  report  writer 
have  been  purchased  and  installed  in  order  to  facilitate  institutional  use  of  ^ 
the  MIS  data  bases.    The  TEC  System  MIS  with  the  development  of  an  institutional 
on-line-capability  iias  finally  reached  the  stage  where  it  will  become  an  impor- 
tant management  and  planning^ tool  for  the  entire  TEC  System.  . 

'    —  •  i 

Conclusion  .  ,  * 

'it  appear?  that  s^eral  important  lessons  can  b'e^l earned  from  the  TEC 
experience  in  developing  an^  MIS^  ^  * 

1.    An  understandijig  leadershiii  i§  a  rteoessity.    Not  only  is  it 
.   important  tha*  the  leadership  of  an  institution  understand 
the  •potenti'al  of  an  MIS,  but  they  must  also  under^tand_the^:^.„ 
cost  of  such,  a  system,  both  in  tenfls,  of  time  needed  to 
develop  sudh  a  system  and  the  ttme  needed  to  effectively' 
involve'the  institution's  useS-s.    Moreover, ^an  initial 
show  of  full  conmitment  to*anlMIS  by, the  leadership  tends  to  ^ 
encourage  cgoperation  by  oth^r  users.  . 
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WMtical'  aUt  fiscal.  gorrsideraUotfs  must  l?e  wellfcunjlerstood.  ^ 
Botk  factors  ha^ve  a. signift.cant  bearing  oh  thei^nwitmSnt 
qivenCto  a  statewjde'MIS,  the  mode  of  developmen^atid  the  . 
mode  of  operation.  • 

The  MIS  should  be  visualized* as  the  major  support  component  ^ 
c|(^a  .planning/management  system.  0nc6.  the  design  of  the  * 
plaurining^  system  is  tinderstood  tl^  MIS  can  be 

•deverope^o  effectively  meet  tlje  data/analy5is/projection  '  ? 
reqiwreuients  of  that  system.    Lacking  the.'t)er9l3ectiv^  of"a^ 
managetoeDt/ planning  systenv,  t'hfe'-WS^^'uld'develop  as  a  random 
accumulation  of  data,  programs ;  arvd  reports  whiGh  only  respond,.  > 
in  an  inefficienWiajiner,  to  immediate  need?  for^  informatioa. 


4 


M  ■ 


r 


•  The ^ purpose* oH|Je  Occupationa.1  .Information -Sy'sf^em  (OIS)os  to  provide"" 


•  educational  play^rand  administrators  at  all  1  level s,wi^h  5-ye?r  projections 

^^^^  "v        ^  ^ 

*of  manpower  supply  and  demand  in  educational,  tenjs. Ayjg^lirfng  prb^ram^. 

Presently.,  OIS  produces  eleven -(IM  reports  puylshed  in  h^ay  o^each  year. 
Jhere  is  one  st^^wide  report,  showirfg  manpower  supply,-  demand,  and  net  demand 
for  each  occupation  on  aMatewide  basis*   Additionally,  there,  are  ten-^OO) 
'sub-st9t€  area  reports  showing  manpower  supply,  demand^  and  net  demand  for  each  • 
occupation  in  that  sdb-state  area.  -        .  ^  , 

«IS  consists-  of  three  components;  0)  Manpower  Supply,  (2)  Manpower  Demand, 
.and  (3);  Net' Demand  (demand  minus  supply)  prMpcted  for  the  5-years  folljDwing  the 
..pul^^^qat^ort  elate  of  the  report.  ,  '     •  * 

\  ^  I  The  Manpower  Supply  "Coi^^onent  YJf  OIS  is  composed  *of  all  graduates  of  trlin- 
ing  ^programs  froni'^the  traiining  institutions  of  the  state,    ^ach  year,  the^  Man-  ^* 
power  Suppl>k  data  base  is  update^^  include  "the  pc^s.efit  year's  graduates',  and'-' 
new  projections  of  supply  are  ma'de  for  th-e  state,  and  each' 'of  the  ten  "sub^istate. 

•  areas.'* The  Supply  Component  consists  of  data  gafthered  from- the'  following 

%  .  ♦ 

.sources: 


Vocational  Education  institutions,  Technicaji  ^Educratiorf  ihwjutions,  pfwlte 


XO^tiona>aid  technical  ins,titiitipns,  and  federal  man  pbwe^  train  ing  institur-  • 

-  -      '  ■        •  .  ,  .  ■  \  '       -  . 

•  tnorts  (Wiri,  CtP,  JOBS.  MOTA.'CETA,  etc.}.    Oat^  showing  theyiuinber  qj;  gradug-^es 

'    *    '      '  '        •        >  ..     .    ■  *  J 

^  in  each  tc^ni/ig  program -from  each  of  these  3oCirces.;is  cojl  acted  eadh  year  by  ^ 

the  OIS  staff  and  added  to  th4data.ba.se.   Projections  of  anticipated  manpower 

"  supply  for  the  'next  five  years  are  then  mad^'  for  'each  .training- prbgram  from  • 

•these  institutional  sources.  " 
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Jhe4)efnand  Component  of  OIS  consists  of  the  totaM^timaited  demand  for  • 
' .  worfee'rs  in  each  o^^ation  for  the  st^ite  aRd.  for  each  'of  the  ^n  sub-statp  - 
ar6as.   TJj^se  demand  projections  are  obtained  annuaflVy  in  February  from  the^  .  ^'  * 
South.  Cacoliria  Employment  Security  Commission.    Ifv  order 'to  make  thesif  pro- 
ject ions,  every  empj^Qyer  in  the  s.tate  who  has  one  or  more  employees  and  Is 
covered. by-  i^nemployment  insurance  legislation  (about-80-85  percent  of  workers  • 
in. the  wage  and  salary  sector  of  the  state's  "economy j'^ts  surveyed  at  Teast  -f  * 

;  / 

once  every  three  years.    In  these  industries  undergoing  rapid  technological  '     •  , 

§rowth,  the  survey  is  conducted  more,  often.    Data  concerning  employment  in 

»  *     '  *  «  '* 

each  industry  obtained  through  these  industrial ,  surveys  is  added  to  the  data    .  • 

bas6,.and  'in  February  of 'each  year,  new  sets  of  projections  of  manpower  demand  / 
--for  ieach.occupatiqn^for  the  state  and  each  sub-estate  areer  are  pi^^ced  and  , 
*    trarisrait'ted  to  the -OIS  staff .  -    •        *  "        .  .      ^  .  .  - 

;  .  ."After  (xrojections -of  demand  for  each  occupation,  ancf  estimated  supply  for. 
tftose'ocgupatiorys*  have  hfeerripade,' all;  occupat^ons^^with  similar  characteristics 
arrb  grouped  (e.g.  alT  types  of  welders  would"  be  grouped^  together,  all  types 

of  carpenters' wou]d  be  grouped- ,toget:h#T  etc.).    This  process  is  called  "clustering 

*  -J  r        >  - 

Occupations.".  '  • 

;  "  ^  f  !  '  -  • 

-  Likewise,  all  tra^irrltig  prograrns 'offered  commonly  l)y.,th?  various  institutions 
are  grouped  togetheV.^  .This  process  is  call- "clustering  progranis." 
\  •  Clustering  is  necessary  because*  a  gr'aduaite  of  a -welding  prqgran^  for  •  - 

'  ffxample,  could  potentially  enter  matiy- different  welding  oc<;upati(<ns^(6\g.  TIG  , 
welder,  ARC  Wildfer, -QAS  welder,  etc.).    :         '  "       .  ^ 


•     r  4 


.    .       •  Following  th^clustenng  of  occMpations  and  training  prograrts,  the 

re^sulting  supply  cjijsters  a'ne  subtracted  from  the  corresponding  demand  clusters 

giving  "net  demand"  for  lachjcl ytster-of  occuiiations.   These  "net  demand" 

^calculatfons  are  petformefi  for  the  sttte,  '^nd  'each  Sub-state  area,  for'each  year 

that^ojections  qf'supply-and  demand  aire  mad^.  .  .  ^  .  . 

The  result  of  this  effort  is  a  serieS  af  eleven  reports*  (^titewide,  and 

ten  sub-,state  areas)  showing  net'manpower  d^nd.  for 'five  futuce  years,for 
*  >  .  c  * 

each'  occupational  cluster.  •       •      .    v  >    '        /  . 

•  -        ,     ^  ■  •-       -  '    -         .  , 

-Since  these  fiJt  demand  projectidns' are  made  at  sub-state  level  and  m?ny«  \ 
-    -  -  ■       .       ,  ,^  ■  '    •        .        '     : . 

-  sub-state  ar4s  eerrespond  to  TEC  Center  Jervice  .^reas. .these  reports  provide  a. 

■    valuable  tool,  for  pi ^ng  ta^l^rces  a$  they  stfiW/tq  ident^ifj^ the' occ^patlOna-3 
needs  of  their 'sefv ice  ?Veas'.    Furthermorl.  since  all  data  bases* afe  update>l  .  :  . 
■  "every  year,  t^'Wids  in  employment  focthe  state  and  any  .sub-€tate  area  can  be'   .  .. 
identified.  " 
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'  V  '  ,    EnroTlment  Projections  /  *  ~  ^  '  '  ,  _ 

Based  on  the  premise*  that  past  program  enrollments  were  related  to 
^   past  nfteds  existing  in  the  service  area,  future  "enrollments  projected  from 

•such  data  can  be  considered  a  point  of  departure  fdr  analyzing  future  nelds.  f 
statistical  tre'n^.' analysis,  however,  provides  'only  a  conservative  estimate  of 
future  enrollments  in  the  State JEC  Systef.-  'The  statistical  procedure  assxyiies 
that  characteristics  present  in  the*  historibtl-data-will  be  the  same  iii  the, 
future.-  It  also  assumes  the  eff^pt  of  the^eaviroriment  in  the  future  will  be 
the  samiR  as  ifi  the  past.  .Since  the  ^sixteen  ijigtitutipns  in  the  State 

System,  are  Vapidly  broadening  their  scope^and  becoprtingT  more  comprehensive  by 

♦  •  ■  '  f    •  ' 

offering  programs  to  nieet  a  greater  ar^^ayof, needs,  it  cjin  be  assumed  that* 
future  enrollments  wi'll  exceed^ thg  cons^vflTtive  enrollments  projected  . 
statistically.-  Augmenting  the  .statistical  projections^  t)irough'the  detailed  * 

needs  analysis  and  siatu's  analysis  procedures  described  i^  Part  V  , produces 

I  ^  '  .  t  *      *  '  '       *  '  '  '  ' 

/ ^re  VearHstic^^tmates  of  future ^enrfillm^nts.    These  estimates  then  serve 

)as  thefbasis  for  setting  future  progVeffn  dbjeClrf^   and  creating^  future  budgets^: 

.     f      In  order  ta  develop  a  defensible  and  feasible  enrol Trnqnt  t)rojectiOn  mfethpl^  . 

ology  for  the^  State  TEC  System,  central  .off ite  s€&ff  researched  t+ie  different 

techniques,  used      mor^  than  forty  tworyear  systems  4s  well  as  the^TOfessipnal 

J  literature  .on  enrol  Iment^projection  metfjodelogy.    They/conclurfed  thatTa  stJatis- 

'   '  Jtical  technique, utilising*  histo^ica]  enroilmery:  datl^  a.rvl  three  popuVatipn*  factors 

{   'CQuld  be  used  to  project  enrollments  , for  TEC  Instituffions.    Tfje'^sitati-stical  ^^-^ 

.  .technrtcjue  was  val^dateS  by  nationally  known  xbns'ultants%1^^by*  staff  ^f  the 

^      South  Carolina  Conmission  on  Hfgher  Educationt  ^  *       ^    »  . 
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.  The  statistical  technique  utilizes  an  institution's  historical  enrollment  s^ 

V     data 'froriM 965  tb  last-yeitJ»,  the  population  between  16  and' 64  years  of  that-  ';,  .  . 

•  institutton's'  service.area  from'1965  to  last  year,  the  population  completing  high 
■  ,^     school  in  service  area- form  l^j65  ^laSt'yeaT*,  and  the  population  efttering    "  } 
college  from  the  service  afea  from  1965  to  last  year.    Using  these  four  sets  jyf 
-    data. a  prediction  equation  reflects  the  historical  interrelatedness  of-the  four  . 
-  (^ts  of  data..  The  stl^ltical  process  |5y\hich  the  equation  is  derived  also  in-,  . 
'dieates  how  good  each  population  facta^  is  as. a  predictor.    When  a  predjction 
equation  is  'derived. thJe 'enrol llnent'projegtlon  is  ,ma<t.e  hy  substituting  into  th^," 
equation,-  pVojected  data, *dtscribilig  the  population  between  16  and''64-years  fronf^ 
preseinfto  1980,  the  population  completing  >iigh  school  from  present  to  1980,  and^  " 
the  population  enterirtg  college  "from  presenj^'  1980.    Again,  the  three  population 
projections  re>aTe  to  the  institution'^  service  area-.'    After'substituting  each 
year's,  three' population  projections  i,nto.the  eqaatipn,  the  equation  is  srolved,  ^ 
for  that  year's  prbjected  institution^  enroJ  Intent. v  ,  ■     '  / 

'  The  projection  methodology  uses  multiple' regression  to'makS- an  estimate  of  • 

unduplica^ed"  headcount.enrollment  without  regard  to  future  programs.    It  -then 
applies  ratio  methodology- to ^der.iv^  the  desired  parameters  (credit  hours,  FTE,  *, 
e^O  from. the  uoduplicated  headcCunt  estimates  a^lready  developed,    the  mpthod- 
V<^ojSp^nd§s  statistical  projections  of  headcount,  contact  hours,  credit *hogrss 
FTE,/ahtl  QEU's"  for^each  program  at'each  instytution  fpr  any  year' sel ected  in  "the  • 
•       future.    -      '  •       >•  ••   ^         _  ^  '  .  .  /\    ■'    '     "  ■ 
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THE  HUMAttftY  IN, 
MANAGEMENT  INFOBMATION  SYSTEMS 


^         "     /♦    .  ,         .     David  Klau^ner 

'  (General  Erqducts  Division, 

<j     •  Jnttsrnational  Business  MacRines  Corporation 

Palo  Alto; -California 

More  emphasis  should  be, placed  on- "human  factors"  in  the 
infoaetion^managemeht  Systems.  ^  They,  should  be  "^tailored  * 
•  ^     *  their  ulserW — the  administrators,  faculty,  and  students. 

Easy  cpmmunicatior^s  with  an  ijifdrmatioit  system  is  a 
"    basic  neces'iity,  just  as ^  is  the  ability  to  get  simpler 
'  answers  to  the  mos^t'complex  questions.     All.fevels  of 
the  WiVeirsity  comtfiunit'y  should  be  serve^d^y  the  syst^,' 
and  each  level  siiouidj^  be  abife  to  communicate  in  ^a  way 
that  is  unique  to  it^  need.  ^The  complete  jnanagemerit  \ 
information  system  must  be  p3ii|pajred       change;  to 
shrinl^as  J^ell  as  grow  to.mfeet  the ^  needs  of  the  changii^ 


A^iyersity  environment. 


/ 

^ 


>  s 

m. 


«  •  1 .  The  University  Administrator  *.      *^  .  . 

Within    the  past    ten  *  years,  we  have    seen  draun^tic 
changes    in  the    university^  environment.    Enrollments  'at 
^first  climbpd  to    new  highs,  then  declined  to    new  lows  at 
^   some  of,  our  institati^s.    Many,    if  not  most  colleges  and 
'universities  accepted  the  computer  aa  '  the  door  at  the  end  , 
of  the  hallway  to, the  future  of  irifo"rmation  handling.  The 
result'  o'f  all  tJvis  has  been  "  to  increase  the  complexity  of 
the  un^versity^^^fi?astruct^jP . 
;   .  ^University  a^l^nistrators    have  always  had  *  a -problem  , 

with  information..  lii    the  past,  when  they    needed  to  know  ' 

'  .      .  ' 

,    the  number    Of  full-time    enrollees,  they^  tiften  trlggete*' 

'    ♦  '»  *  "        .        *  ^ 

•  mon\^enty|l  ef  fdrt^s,,  the  results    of  '-^hioh  uljually  produced 

.   •  etude*  approximations".  .  ^Good,  correct    info|fma*tion  ,was  hard 
•    '  1* .  .       "      .  *  , 

to  come  by.'      Some  questions  were^everL^-asJqgd^ipecaftise  the 
V    c   '  .    .     ,  .  '  . 

.   answers  were  out  of  sight.  _:For_ (example,  what  will  be  th^ 

^st  to    the  university  in  , faculty  salaries  for    the.  next 

semester  in    the  history'  department?    It  "was  iifipractical^ 

for  this^  queatiydfi    to  be  answered  because    the  inf>Drmation  * 
'      ■* .  «  *  " 

•  -necessary  to    answemit    was  just    not  readily  available/ 

W  ..T|ie number ^  o^    faculty    members    necessary  to    teach  the 
f^-  history    cpurses    was  *not  known    because    the    numbed  of 
cdurses    to    be  offered    was    not    known.    The  .  number  of 

- ..'  ' ^  ■  '      •  '■ 
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course(|^to  bf  offered  wias  not^    known  because  the  ijvimber  of . 
rjfeglstering '  ^  ^tudents    .  was.  *  not      knovH     Either.  The 
jidministrators  could  only  nvsike    semi-educated  gue&ses,  an<J' 
►hey  werc^^of ten  wrong ^  .    "  '      •          ;  ^  ^ 

'  •      ;       •    .  .  r 

'And  tahe  administratorg  bad  other  problems  as  well, 
^pjily  in  ^the  hallgv  of  congress    do        ^find  more  s^ecia*- 

interest  groups  than  In  the  halls  of  our  higher  education 
'.institutions  students,      facu^-]^  administrationy 

ftnartcial    aid*  offi^cer^  /registrar,  couhseli^  services,, 

stutfen^^  service?*  ,  ^oV^r)mental.<4:#g|ency  representatives, 

.  ^  .     4k'      ^        -     '  ^         ^    .    ^  '   ,  .  . 

etc.    '  Each  interest    group  tsukaflitted    its.  needs  ^  to  the* 

a^inistratcJjps  ancj    expecteiilfe    timely,  •  if-    not  favorably 

'  *    ^'      ^         '      •  ■     .  .  • 

-response  to    its  requests.    Unfojrtunately,  in  '  many  cases, » 


tAe  real    wbrld  Jia^  *  taught  these  groups    to  ask'  ^  for  more 

thah  th^y  '  heeded.  •«  Thus  resotirce  planning  -  and  allocata9n 
>aS  ^  t^ery  drffictfit.  task  for  the .  aditjxrfistrators. 

,  ^ '^Tod^y.,  admin  IS  trailers  have  the'  conu)uter^  /  Yet,  J.n- 
*  general,  .   administrator      are    '^'liot      data  grodessing 

techniciar^s/  ^hey  must  deay.  with  p^eople,  not  Machines, 
^en  they  a^ik  questionsy^^Jthey  must  ask  §[ualified  per^onitel 

to /input  data'  §nd  interpret  .results  f^^^  laji^  When  they 
"plan^and  rfi^ke'  de*3jsions,  they  »e^d  plahning  and.iiwieling 

tools  th^'  thej/^  ca-n  understand/    although  they    can  pevfer 

tou/h  or^see  them-j  .  The    a?lministratorS  aia 'al^^^otaily 

V    ^  *       ,  •  .        •  . •  " 
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dependent  on  the  de^ta  processing  sta^f  for  their 
'  information  today »  ,       -       '     •    '  *  * 

2.  TI^  University  Population  ^  ^ 

^  Ironically,  ^^he^- introduction '  of  the  computer  intof^€he 

university  environift^rv^  has  had  the  effect  of  creating  a 
new  special  interfesfe  group  withi^  .  *the  university 
population  -7  the    data  processing  st'af  f.     This  ^group  has 

'  become  ^e  defacto  ma,n&ger  of,  information  'in  the 
ulliveriSity.       It    interfaces  Vith    the    entire  university 

.  ^viranment^.    Almost  alJL  collrf^  students  ^ave'  identifying. 

.computer  numbers  aftd '.^i^^~lsie^cfOT  to^   select  cour-ses, 

^  pay  fees  and  regi^ster.  Most  departments,  are  notified  by 
"     V         •     *  *  •       .  ^ 

computer  printout  of    program  changes  ftade  by  '  student^s  ori 

th^ir  *  roster,s.      D^partjnent    heads  use    the    compute^r  to 

sch^(3>ile  courses    ancj  final    examinations  effiaiently,  andi 

without    conflicts.    Fa^culty    members. are    better  able  ifo 

plan  their    schedules  because  their    classroom  assignments 

are    known  well    in    a^dvance.      Counseling  services  track 

> Student  prbgresi^,     sonj^etimes  through  to  j.ob    placement,  &y 

ufeing  the  computer/,    'The  computer  may  even    decide  that  a 


'degr,ee  or  award    sl^ul^n&Evslse  conferred''  becaiise  of  datum 


'*that  it  ■  haq.^  Tlje    payroll  departfnentis    computerize  -their 
information  in    order  to  satisfy    tKe  need    for  timeliness 

he  Humanity  in  Management  Information  S^s^tems    -  ^^P^ge,^ 


and  accountability..  Planning  offices.  ,  track  biidgfets 
closely  with  the  aid  of  online  computer -based  data  banks. 
Individuals  engaged  in  research  "fin'd  machine  time 
avaiilable  for  their  use.     In    essence,  every  persoii  In  the 


direc 


university  .eijiviranment  interfaces  directly  or  indirectly 
with  the'  itlachine-genejfated  informatipn  processes  and  the 
data  processing  staff.  -  •  ' 

3.  •i'he  University  Management  Information-  System 

As  we  have  already  seoga^,  ttje^data  processing ,  staff  is 
the  ^ group  within  the  university  that  controls  the 
itif  ormatiDJi^ -and^  Ir^terf  aces-^mth  _  the  entire  university 
-environment.  I^  is*,  therefore,  vitally  important  that  all 
of  the*  other.,  groups  <  in  this  fenviroiTjnent  understJmd  the 
managenignt  ^infor^nation  sys.tem,  ^and  hcfve  the  ability  to 
'transmit '  and  receive  ^format^oji  to  and  from  tHrs  <3ata 
pr'o^es^ng  group.  It  has,  be^n  postdated  that  the  KXS.is 
a  mah^ejnen.t  tool;  that  it  -is  for  management  use  only.  My 
experience  would  ind*ca^:e  '  that' this  is  noi^>"1^rue.  Jhe 
total-*  management  information  system  is  a'  child  of  the 
interaction  of  ^hfe  entire  envifonm.ent:  ;/  ^  ^  f 

Fini^ntfi^l. Aid  -and  admissioiv  of  f  ice^    in^t  stu<3e;it 
informa^a,oh<->^        *     y  ,  ^- .  ' 

i       *      Financial  departments/input  budget:  data." 


t 
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J^^ ,  students  input    request's,  such  as    course  selection 


Pacu, 
.  ^  su< 


^criteria  at  registratibn  time.^ 

faculty  inputs  teaching    ctnd  research  requirementsv 
^  svi?b  as  the  number  of  courses  they  vrish  to  teich, 
^  '  ^tnj^^o'-.  forth . 

In  ^a  total^MIS  environment,  each  an*  ^every  group  that 
.might    t)$>^ffected    by  the    operations  of    the  MIS  should 
participg^fe  in|^ts    t)Xanning  ancj  design.  -  Yet,     even  those 
manaaer^  who  believe. that  the    MIS  is  their  exclusive  tool 
often  are  not  involved  in  its  planning  or  design..  'Indeed'/^ 
if'  ^any    university      gfoup      is      left    out      ©f  tjiese 
.  cons:^rations,     it.  will^.rfdt    understand    the    MIS,  its 
purpose  or  ,  its.  fUncti6f^s^^  No^  understanding    tfie  system 
leads.,  to. faulty    input  *  and    misinterpreted  output.  For 
example,. if  administrators  are  not-  *aware  of  the  fact  that 
'students  are  ^n    f  ile  in  the.  datarb/se  -  in  i>oth*  alphabetic 
c\na  zip    code  prder., 'the  'administrators  might -ask    for  an 
alpj;iabetic  listing  *  in  qrder    ta.flnA    those  students  who 
live  jLn    a  particular  azip  code    area..   Too-^often    the  data 

•^oCesBing  .  technicians  .  responsible  x  for  ^  screenifig  such 

"  ^    -      .         *  ^  '   '  / 

•administrative  requests  for  yalijiity  will  let* thitf  type  of 

-        '  *,  •* 

request  pass,  because '  they  as'sume  that   'the  admiftistfiAtor^ 
'know"  vhat      they  '  are*    -doing.        Unfortunate! y>  the. 
administrators  do^ot  know  what,  to  \^Sk  for  if  they  do  not 

•       '    •  ^   •       *  '/  .  ' 
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bake,  part  in    the /Resign  of  the  ^ffysteift.    The^  -same*  is  true  . 
0f  any-of  the  other 'ikiiirer si ty  'groups.     I/recall  w^i^n,  as 
"  a  college  student  "during  course  '  Registration,  I  queued  up 
on  line  witK  hy  f^^lpw^. students  in^der  to  register  for  a^ 
course.  '  When    I^came  td*the»  fro/fi'tTlf  the  ]*in^^  I  learned      •  - 
that  the    cSourse  I  had  wapted    had  )ifeen.  closed    all  along.  ^ 
My  fellow    students^ and .  1  should    have  demanded    a  system 
whereby  timely,  informartion  would    have.be^  made  available, 
to*    the  registrars    4f^*  students  ''during  flfke  registration 
period.     The    lack  of  timely    ij^formation  was  a    factor'^  in 
, "  ^lie    burdensome  course    changes  that  • followed . the  course 

/      registration  period    because' student  qourse    schedules  had* 
.     to  be^   rearranged  around    the  closed    courses.  .  The  first 
step  .towards  ^- total* -MIS  in    this  case  wi&utd^have  been^the 
eittabli^fimerit  of  .a^reregistration  and^  modeling  system. 

"t'is-  pcjually  import^pj;  ,fo/»  the    users/designers  of       ^/  , 
.  *         the  MIS.  jto  know  what  kind    of  ii^EormatiOn  is  not  stored  ' 

.    the  coitfputer.'    I.t  should  Joe    obviovis  *o  the  adipinistrators        ,  .* 
.      ^   that,  "in    genera.1,  they    srhoiildf  nob    expect  *nOn-^trivial 

'      .    answer    to    the*  following    cfuestion:      How    many  »  college  \ 
<  iunior's  'curr'ently    in  6ther  institutions  will    transfer  to.  . 

roister  for  a  history  elective    and  require  f inancaal  aid*      ^  . 
,  '■•   ■"'  -     in    this  institution?      Administrators  will*  not  ^sk,  that 

festiori  beciatise    they  understand    that  the    HIS  they  arfi-.'^.  . 
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using  could  not  possibly/ contain  that/ information. 

Lastly,  it  iis  important  that    some  degree  of  security 

-    '\  '  ^  r 

be  designed  into  the  MIS  by.  ^all  part ieB% involved  ^ri  order 

,to  ensure    that;  no    group  may  viplate    the  privacy    of  any 

oiher  (group.     1  w^ll  ^not  elaborate  on  \jiis  iSsue,  it  beirw^ 

both  an  .obvieus  need^  and  an  inescapable  goal/    ,  IF  ^ 


f  / 


a.  A  Sample  Manag^ent 'jrffbrmation  System 


:      The  l&iiversity    Applicatiori  P^OjCesS?hg    Center  of    the'  . 

JleseMTcJh,  Foundation  of^  the  .City '  University  of  New  Yolrk  was 

fourwfed  in  the  early  .nineteen  sixties   ^to  -pave  ttie  way  for 

a    centralized*  admission  -  system  for    the  City    Univers}.ty  -  ' 

campuses;:  At    the  time  of    its  inception,     students  filed 

separate  applications    for  adnjissicn    with  each    campus  of 

tlie    university.  U.A.P.C^  wa-s    given    ti\&    task  xff 

computerizing  .  the    application     'acceptance  process 

feeding*    t^e    ^pplicant*-s    'information  ^  to    the  accepting 

campus.     THe  ,  U.A.P.C^  began^o  '  u^^  a  small    compilxer  and 

developed- seve^r^l' batch    oriented  systems  to  do  thi^'work 

through  the  ni'n'eteeri   sixt;i6s.     By  1966,  the    U.A;p.d.  wa^ 

sending  ^C9n\plfte    ajJplicant:  information  ta  more-    than  half.  ^ 

.  the  iwivefsity    c^pupes;    The.    initiaj.    system  w^s    a  * 
*  ■       ♦  •  '  '     '  ^* 

succes.s  in  *that  the  *  colleg'es  invplved  .  nb  ^longer    had  t6 

'   '  ^  '        "    "    .         *  ^     r  ^ 

invent  time  ami  money  to  handle.. of  these  .biecis  of 
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paper.,  "In  the,  next  five  years,  we  Ijegan  to  Sexpand  the 
operatioh  to  pick  up  the  student's  informatioh  lyfore  they 
-grjaduated  from  high  schpcl-.  More  applica±ion  programs 
W6re  written,"  and"  by.  1 972 , ,  a^_siji4ll*'MIS  -evolved.  By  .1973, 
the'U.A.P.C.  had  an  MIS"  that  met  most  6f  bur  data  base 
inquiry  needs.  /At  this  tiijie,  '  we  were  processing  almost 
one  hund're4  thousand  applications  *Qach  y6^r.  '  The  criteria 


we  had  used  , to  design  and  build    the  MIS- were,  in  |j:der  of* 


import 


♦ 

Reliability 

Function  '  /  / 


''unctioi 
Idtural 


( 


_         Natural  language    „  -    „    -  .  ^  . 

•      '        .    ^  ' 
Performance  '  . 

Loose    data      base     integraWon    a*nd      simple'  'data 

:  ^   '  ■  .     '    •,  . . '  . 

structures.  .  ' 

*  The^rao^  important  -  aspeit  of  the  MIS  was    that 'ifj  be 

•  •  * 

i>eli^ble.     We    waAted  .to  know    ^hat  whoever  we    wished  to- 

retrieve  . information,  the-v  system,  would^  be  up  .  and  running 

and  woull  at:cept  .our  qUestiortS.  -  >^ 

':    Next/"we  felt- thai  the  syst^  sTiould  function-  the  way^ 

•    ■ .  *  '        ■ .  . 

it    was  designed-   and  documented,  ,to  »  function.    That  may 

—  .  •  ,  .     ;  •  •  '    ^  •  • 

sound    simple,     but  it    can    be    very  difficult,  when,  yoii 
consider    that      an,  answer    that    contains      unasked  fof- 
.information  is  an 'improper  answer^  "« 
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Next,  we'  felt  tfiat  it    was  necessary  that  the,htmian* 

»  » 

beii^gs  using  the  MIS  be  al^le  to  ask  their"  questions 'in 'a 
language  that  approximated  English  as  closely  as  possible* 
That  way  it  was  not  necessary"  to  train  the  user  commurtity 
in  a  aew  "foreign"  language  for,  communications  with  the 
system.  In"  particuLir, '^wherever  possible,  the  MIS  would 
answer  a  qjuery  by  J  echoing  the  original  question  -  m 
English,  or'nrespond  with    tabulated  xesult^.  For.Jexataple^. 

'  f 

if  the  .query  was  "How  many  stuidents  ap^plied  to  Brooklyn 
College  and  li^e  in  zip  code  11234  and  nee4,  financial 
aid?"-,  the  /answer  would  come  back  ^as  "The  -  number  •  of 
students  t^t  applied  to  Jrooklyn  ^,  College^  and  j.ive  J.r  zip, 
code  1123tt  and  need  financial  aid*  is  3S".  And  far.  as 
^rforltiance  was  concerned,  we  wanted  to  receive  answers  to 
most  quest;^ops' within  one  hour.      •     *  , 

"we  alfeb  felt  tT^at  dt  Would'  be'  unwise  to  tie  our  data 
together  in  such  a  way  so  as.  to  make  it  impossible  for, us 
to    use 'the    MlSsj^  any  •  MIS>' data    was  unavailable.  For 

example,  if    all  information    Was 'stored    on -one.-  ma-gnetic 
<  *  •     •  >  •  •        •  • 

disk  and- the    dls-k  'developed  a 'Hardware  .  probltoi,  we  would 

not  hayevbeen  able  to  us,e    the  f><IS.J  -yfe  theiTefofte  kept,  the 

dat*base    l©osely  coui>le'd,  '  with  each..  sem6S.te»*s,  student 

applications  and    work  on  a    separate  file.    We  .alsQ  made 

*  '         '  '         >         '    '  V      .  -  *  • 

sure  to    keep  the    files  in  simple,  sequences' with  .as-  few 
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interrelal-ed  links  as  possible.  This  organiza'tion  insured 
tljat'  the  MIS  could  still  function  with*  soroe  -of  the.  dat«L, 
even  though  the  rest  of  'the  data  was  not  available.  Theh^ 
decisions  later  proved  wise,  because  they  enabled  us  to  add^ 
and  modify  both  the  online  ^  Sata  base  and*  the  Mts 
application^  while  the  MIS  was-  fceii^g  used,  '       *    '  ✓  ' 

Thjis;  with  all  of  these »  factors  in  mind^  ^ur 
raanageinerit  information  syst*em  was"  de\^loped.  For  some^ 
the  term  Management  Information  System  brirlgs  to  mind  a 
colossal  inachine,  with'  lights  /blinking,  tape  moving,  ^nd  a 
poor  haplesg'  human  being  chained  to  a  television-l:ube-like 
apparatus r^--^But --the — >1IS  at  the  U,.A.P.C.  made  as. much  use 
of  the  human  resources  as    it  did^the  computing, resources.  ' 

'        4  ^       ^         •  ^ 

Data  collection  -began  with  the  work    done' by  a    person. on 
this  •  staff.     In.   a  methodical    fashion^    the  staff  member 
J4innia  left  our  off iges  almost  every    day  Vith  a  camera  to 
'photograph  the  /  high  school    files  of    graduating 'seniors. 
Most  ^administrators  would  have    sent  tuirn-^arduftd  dpduments 
to  the    schools,  in  .  expectation  of    their  being  A  returned 
with    the*  required    academic  i^f6rmation'.      Yet,  we  ^fouxid 
that  it  was  impossible  for  the- turn-around  doqiiment  method 
to  work  in  the  New  York    City  environment  for  a  variety  of 
'  reasbn^ :  .  ^ 

.  .  "  ''^  Thei  personneJL'  at  thqfthigh    schools  were,  too  busy  to 

w  ••;  >■ 
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t€spond  in  .time. 

The  dita.  -  they  entered  on  the    turh-arourid  document 

*  »  .  «       .  *'  '  •  - 

*  forms  was  often  incorrect  and  almost  impossible  to 
.  '  '  fi  * 

verify  without  examining  the^source  document.. 

Some  Hi^h  school  personnel  were  unfamiliar  with  the 

,•  forms    and  found   *it  4i^ficu'lt"  to    fill  them  out 

properly.  '  * 

It  wa^'  to  difficulty  to'train  a  group  of  several 
hi^dred  .people  to  fill  out  the  forms  properly  when 
the  personnel .turnover  was  significant,  and  their 
sohool-assigned  tas]cs  were  eVer-changing . 

The  student  grading  scheme  dTffered  ftc^*  one  high 
,  school  to  another.  ^         ,  \ 

*  Instead,  with  enlarged  photographs  of  the  high  school 

records,    We  were    able,   to  encode'  and    enter  the  entire 

record  6f  .a  graduating    s^ior^jn    less  that    one  minute. 

This  spe^d    was  possible    bec1Hj|r  of"    a  specially  trained^ 

data  entry  staff  at  the  U.A.-pIc.\a  m^ni-COTiputer  was  iised. 

to  verify    the  entered  .data    for  syntactic  ,  validity*.  The 

data  was  then,  input^  to  a  large    computer.    Each  student's, 

^information  was  compiled    into  a* single  record '  and  storefl 

op  the  4ata    base^.    At  this  point  an    of  f  icial^  hiah  school 
—  *,  *  .  •. 

transcript  was  produced^  copies  of    which  Were- sent  to  the 
•tudepts    and    tJheir  school    personnel  'for  verification.* 

*    ►    ,  .  •  .    '  \  .  " 

•  '  •   '        '  •        ,  ^-  ,         •     *  .  ^ 
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4  .  ^  > 

Errors    were     corriected    by    allow4.ng    thcT     high  school 

personnel  tb  ^ return  the  transcripts  with    changes  clearly 

narlced  'on  the    fprm.      These  changes  'were    input  to  the. 

-Aini -computer,  and  new.  transcripts  eventually  produced  for' 

reexeunination..  '     .  • 

At  this  point  the  data  .base  consiste.d  of  the'  correct  ^ 

« 

high  school  records  of  the  graduating  seniors .  ,  ^he  next  • 
step  was  to  add  the  college  choices  of ^these  'seniors  to 
their  records.  The  City  Univlrsity  of  NeW  York  followed 
an  oE)en4^follment  polj-cy.  Any  graduating  hi^h  '  school 
^senior  could  t  specify «  iii  ordex-_p£_pr^ferenc^iup_  t6_six^ 
college^  and  programs  of  the  City  University  as  his>or  her 
choices.  Applications  for  a^lmissibn  '  were  received  by  oulr 
office  from  the  students  themselves , ^and  matched  agadast 
the  recordai  on^  our  data  ^ base*  •  The  chpicefe  T^^re  input';' tp 
the    mini-comjsiuter,  ;  and    filled    int6~T^he  \apprSpr4^te^ 

records.    ^  ^    •^.t.         »      '  ' 

'  -  .        \^^^  ^        '  ^     ,  "  .  ' 

*  '   Because  we  ha<J  ca^lluifed  M^u^^      inif ormation  from  the 

first  year    of  high  sc^oO:'.  tl^p^h^to^^      application  to 

college;  we    were  ab^e  \<;i^  Qjffer    several  noyfel  featfures. 

The  final  transqript *  that  was  produced  far  the^ student  had' 

not  only  a  record  of  the  student.' s  high  school*  career,  but 

•a    col^lege  applicaitl|ij^  ,as    weil  on  "a/^ngle  form..  Th^ 

f  '        .  '    '         ,  "V  •  >     •  .  - 

students,  had  tjiis  form  with  theiA    when  they  saw  their  high 
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4.  •        f  •  • 

schotfl,  counseilors,  college  cq^unselors  arid  the  ataff  ^t'tSi 
City  University 's  'Office  of  Admission    Services  (0. A. s.) . 
The  0. A. S-.,,  was  primarily  a' college    admissions .co^sellng 
service  foif    graduating  seniors    whose  purt>ose    it  was  tp 
help  the*  students  choose  widely  from  antong  the  hundreds  of-. 
Ilk  .   progtams  available  at  City  -University.    The  O.A.S.  s'taff 
•       was  supplied  wrth  computer  terminal?, -and  had  r^ady  access 
to  both    thfe  student's    transcript/e^plidation  as'  well  as* 
,  our  data  bases.     It  was  iJSssible  ^r  individual  counselors 
to  aetermine  how    m§hy  other  stiident^^^ad    aljpeady  applied 
Und  beftn    accepted)  to  a    specific  program  at  a^apecific 
college,    irf    the      university.^     This    mads^the  -job^bf 
ev^uating  a  specific  student's    chances  fi6r  acceptance  to 
that    program-  based'    qn    their    high    school  performance 
. ^    easier.  .  . 

•  We    also    made-  a    terminal    ayailablA    to*  the  Vice 
*   .Chancellor    of.     the    City    University    svBtem^  *    With  ?i 

terminal,  he  could  ask  for  iny  information  available  about 

 the  admissions-,  process  on  #  minute  by, minu^    basis.  As 

mentioned^  earlier,  it  was  possible  to  up<^te  the  data 
bases  even  while  the. system  was^running.  The  users  could 
therefore  query  the  current  admissions  status  at  any  point 
in  time.    Thus  it  w<as  possible    for  the  Vice-  Chancellor  to 

^  ask,  ["How  many  students  woul^  be    accepted  to  prbgram  X  at 

I  * 

♦  V- 
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campus* Y  if  they  have ^ a,   high  school  graduatittg  average  qfn - 

at  least    84  and  -reqjiire  financial    aidP^^-^'The^    answer  tQ  4 

"  \  -  ^  ' 

this 'oue  St  ion  was  correct' to    the*  moment  that  the'  question 

»^         '       '  ^ 

was  asked  because    the  data  on  the- file  ,  was  keprt:  current. 
Since   .income  informatibn*    was    also    avadlablev  the    Vice  . 
Chancellor  could  forecast  .  the  financial  ^eeds  of    the  new 
college    student    population  ,  aai  a    group.  ^    Some  prirate'^ 
Student  information -was  kept  on  file,^  but  not  ay-ailable-'t^o 
any  online  users  on  a  individual  student  basis.. 

It  was  possible  to  simulate  the  allocation  bf  all  of • 
the  students  on  the  data-isases  to  the  colledfe?  '  thfey  had 
requested  and  exarainG  tho  results"  of  the  simulation 
without  actually  affecting  the  acceptance- status- of  any  of 
the  students.  This  vas  necessary'  because  the  number  of 
seats  '  available'  for  entering  ^freshman  .at*  each  '  of  the 
campuses  was  limited,  an4  on%  a  simulation  ;:un  cquld 
detertnine  if.  these^  seats^uld    be  -completely  filled  cfiv^n^^ 

the  acceptance  criteria.  .  ' 

'      .         •  V 

Ahother  user  group  was  the  student  p(Jt>ulatd.ort .  Very 
often,  telephone  calls  would  come  in  from  worried  students 
asking  us    to  ylrif#l  that, their °  applications  had  indeed/ 

'%een  processed  and  that  they  were  ■  being  co;isidlered  fox 
admissix)n.    .  The'  queries    were    answered    by  tHe  U.A»?.C. 

""s'taf^:^  person    answering    the    telephone    (Sails.     ^    more  ^ 


-  V 
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sophisticated  method  for  answering  the  students*  questions' 

would  hayeVbeep  to  have  installed  telephone^^lin^s  directly 

into  the  computer    -that  i^uld  have  Enabled    the- applicants 

to  query  the  'data  bases  for  thems^lve^.  .    T?hey  would''  l^lfve^ 

call.ed   ^nd    heard «  a  recorded    njessa^e    asking    them  for 

'     •  *     .      *  «    V  ' 

.^i^ntifyin§  information  _whi^lPi  would  have  permit'ted  ^h4m  to 

acceafi^Pheiir  own  records.    Th^    would  then  have  been  tolS 

the  status  of  tj^heir  applications.  , 

5.  The  Total  Management  Informations  System,  *  -  " 


•:^e  '  implementation^  .  of        -responsive    MIS  i 
evolutionary      rather,      than    ^      revolutionary  ...  pnocess. 
SucCeS'sful    manageme^i^  information    systems    are  not  born 
'overnight,    jior  in   ;general,  all.  -at    once.    They  usually/" 
^evolve      from    one      or    more      specialized*    programs-  or 
applications.     Sometimes  •  this,,  evolution  can    take  several 
years  or    even  a  decade.     In    each  case,  the.   community  is"" 
careful  to  plang^for  the  evolution  so  as    not  to  adversely* 
impact  any  group.  The  p^an  also  calls  for  "as  littjle  impact- 
As  possible,  on  day  to  day  operations^SN"  ^  ^ 

For-  •^xample,    one    of  the-  most    popular',  manag.eftent  . 
i^ormation*  systems    evdlved  from  4  series  applica'tion 
,pi;og4:iutis    at  a    larj^  aerospace    dprnpany*.    This    eVolutibn  » 
took,  place  over,   fiye  years.     It  began  with*,-^  atrt^pt  ^to 
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manage  the  files  of  very  few    of  the  company's  groups,  and 

those    whosfe      data    files    contained     information  whose 

structure  wak  very  simple.    The    MIS  was  gradually  changed 

to  encompass    the^entire  ,  community,  managing    files  whdsie 

I*  ^ 

information  was  very  complicated  and  "interdependent . 
Among  this  company's  data.b^ses  is  one  that  deScribes  ov^t 
two  million  parts,  and  is  queried  many  thousands  of  times 
each  day. 

Another  firit^,  one  of  thfe.  larger  ipsuran^e  companife;s^ 
uses  an  MIS ^  today  that  also  evolved^  from  •  several 
application  programs  servicing ■ the  diverse  groups  of  that 
company.*  In  this  case,  the  original  programs  .  managed 
files  whose  structure  was  complicated.  3ut  these  programs 
took  several  yearns  to  develop,  The  evolution  into  the  MIS 
at  the  insurance  company  involved  the  integration  -  of  these 

4 

separate  application  programs  into  one  large  system. 
Today,  the  data  bases  contain  information  ^n  the  entire 
compqiny's  business..  The  ^Individual  Policy  Holdei4  data 
base  alone  contains  over  three  and  oi>e .  half  million 
records,  totaling  over  seven  billion  characters,  and  is 
queried  ovef,  fiye  and  one  half  thousarj||i  times'  each  day. 
All  ot  this  would  not  have  been  possible  without  -careful 
planning. of  the  MI?  Evolution. 

It    is  interesting    to  note    the  effects    of.  the  MIS 

•  « 
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evolution    on  the    people  in    the    data  processing  g^pups 
within  these  two' compahies .    In  both  cases,  managers  ^ound - 

that  the  cost  of  riinning'  the  system  S'hif ted  from  people  to 

•        ^        .      '  ^       '  ) 

machines.      Staff    sizes    were    reduced.      Yet  individual 

salaries    jumped.      This    was    dlie    to    the  ^p^hanging 

requirements  of    the  data  processing    personnel.  Whereas, 

before    the  MIS,     the  typical  'employee  was    a  data  entry 

clerk,  the  typj.cal  employee  became  .a -systems  analyst  or  a 

specialist;.     In  addition,  as  the  job  ^^igfuirements  changed, 

the    turnover  rate    amMg  employees    roise.     This  turnover 

resulted    in  a    r-is-ing  ~^ca&t.^for -employee — ^4uGa^ion^-p-and  

training.    There    is  no    reason  to    believe  that    the  same 

effects  will  not  result  in  the  university  environment.  * 

Anathet:  co.st-related'  observation,  that    may  be  taken 

ipto^  consideration    by    university    and.    data  proc/essing 

adm'inistrators  is  that  a  management  information  system  has 

relatively  high  fixed  costs* and    low  variable  costs."  That 

is-,  .ijk    is  expensive  to    develop  It    and  to  start    it,  yet 

relatively  inexpensive    to  maintain    and  operate    it.^  7he 

MIS  may    be  up  and    running  all    day  and  queried    often  by 

many  users,  yet  tHe  operating    cost§  are. low  compared  with 

the  fixed'    costs.     This  fact  may    lead  to  the    decision  on 

the  part  ^  of  university    administrators  to    make  more  .  and 

more  clata    online  and  available    to  more' pferbonnel    in  the 
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university  environment'  as  soon    as  possible-      It  is  the 
logical  thing  to  '  do  since  the  initial    startup  costg  wiil 
•  -already  have  been  borne..  ^  , 

6 .  Conclusion 

hfi^   MIS  jdoes    not    cJbntrol  anything.      An    MIS  is  an 
information  gathering  and  dissemination  tool  which  permits 
people^  to  attempt 'to  ccyitrol  ,  situations  of  which  they  may 
'  be  aware.     This    m^ans  that  the  designers    and  planners  of 
an  MIS    do  not    relinquish  control    ^f  their  /data  to'  the 


computer.     It    is  Ifheir  responsibility    to  design    the  MIS 

functions,  in  such  a  way  so  as  to  permit 'the  human  being  to 

control  the;  data.    An  MIS    is  a  creature    whose  evolutior 

equircG  careful  consideration -and  planning.    Once  tjje  MIS 

is  in  operation,  it  mJst'^be  auditable .  Vtt  musjt>^^  stfcject 

to  periodic  review  in  .Arderx to  evaluate -^n6  responsiveness 

of    its    function^    to  ^he    community    it    serves.  This 

# 

evaluation  may.  uncover  problems  in  the  hunfe^-machine 
interface  between  the  ^ MIS  and  its  community.  ^f  the  , MIS 
i's  found  to  be  improperly  designed,  then-  it  should  be 
redesigned  or  scrapped,  becau*se  the  only  purpose  of  an  MIS 
^  to  serve  the^ community .  '        ,  - 

Whenever  the    MIS  planners  .find  "  ah  unplanned    'for  or 
inadvertent,    function    in    th^    new    i^ystem,     they  should 
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examine  it  i^r  its  usefulness,  fliscarding  it  if  it  is 
fo\ind'  to  be  unnecessary.  For  example,  if  a  list  of. 
persons  shows  ^  the  addresses  of,  those  persons  alt>ng  With 
^heir  nMes,  and  the  names  are  •  all  thaVTs^ required,  then 
there  is/  a  problem.  Either  the  ad^resse's  should  i^ndeed 
appear,  and  the  system  documentation  should  be  modified^to  ' 
ref lect,>this  new  fact,  or  tfce  addresses  should  not  appear 
and  should  be  deleted  from^he  fisting  ahs  unnecessary.'  It  . 
is  very  common^or  users* of  any  oomputer  Ostein  to  depend 
on  unplanned  "goodies",  only  to  find  that  these  "goo/*ies" 
will  not    be  aroynd  in    the  future.    Before    new  functidftfe 

are  incorporated    into  the  MIS,     sfeps  should  be    taken  to 

■o  *  , 

ensure  that  the  changes  do*  not.  adversely  impact  anyone.- 
This  also  means  'that  every  attempt  should  be  made  not  t6 
degrade  the  ^performance  of  the  MIS  when  mollifying  it." 'The 

people    who  'plan,  design,     and    control    the  MIS  ^  have  a 

•  .  '  *  '  *> 

responsibility  to  the    people  that  are^  served    by  the  MIS.  / 
It  is  to  make  the'  MIS  as  responsive,  'accessible  and  humane 
as  possible. 

4 
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This  Hip^r  presents  the  results  of  a  nation-wide  survey  of 
models  and  their  impact  on  institutional  plantiing  and 
decision  making.     The  incteas*:^.ng  use  of  analytical  tocAs 
to  analyze  the  future  consequence^  of  managem#n;t  action 
are  also  reviewed. 
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COMPUjfiR  ASSISTED  HIGHER  EDUCAT-ION  MANAGEMENT; 
.  '    IM|>OSglBLE  DREAM  OR  PRESENT  REALITY?  '  207 

I        f-k  ^      >  • 

Sinc3e  the-adverit  of  (xit|3Utets,  there  has  be6n  eiKJless  discussion  of 

v*iether  occnputers  will  be  used  iti  areas  other  thin  to  perf  om  sixrple  routine 

i  tasks  and  replace  himans  vtere  jiiJgnpntal  decisions  are  iiavDived. 

^tforbert  WBiner^  the  father  of  cjiDemetics,  vas  an  early  proponent  of 

•  ^  tihe  position  that  -ocmputers  wuld  be  involved  in  all  areas  of  himan 

activity,  vtereas  MDrtimer  Taube  was  *an%early  chanpion  of  ti^  restricted 

C  vxew  of  cat|xiter  use.    More  recently,  this  argunent  surfaced  between  E)rs, 

J'rank  I^an,  the  Directopof  Infomation  Systeros  for  the      S.  House  of 

Representatives,  ^  Carl,Ilarntier,  the.  Director  of  Ocrputer  Scienoes  for 

Sperrj^  Univac.    Dr..         argued  that  "ocnputer  systems  should  either 

substitute  for  or  ocnpliinent  a  routine  procedure"!,  v*ule  Dr.  Hamtier 

suggested  that  "new  we  must  16am  to  let  macHi^s  do  our  nfental  d^pdgery 

for,u9;  we.itust  beooroe  a  knowle^e''W:jLety."^ 

purpose  of  referencing  this  ^c^e's  old  argiment  is  that  it       ^  , 

s  a  direct  relationship  to  the  use  of  o5t|y*^s  in  higher 'edtcation 

eroent,  and  whether  or  not  we  can  evef  hippe  to  utilite  ocnputers  to 


d6y  anything  but  pxooa^  transactions  and  produce  reports  for  the  operational 
of  an  organization. 
As  mxght  be  exp^ted,  there  has  been  considerable  disagreement  in 
literature  'as  regards  the  ^licability  of  the^  tedmiques  of  scientific  ' 
managanerit   in  higher  educaticrv  in  general  and  the  use  of  ancdytical  models 


ERLC 


l"Ryan,  Haiimer  Theories  Collide  cm  DP's  Pathways  io  thfe  Future." 
OCMBUrpRWDRU),  Novanb^  22,  197^,- page  4.  ' 

.  .  J        * '  ' 

2lbid.  '       •  •  '         ■  '  ' 

'      Tftjjt  attatpts  to  ojcproye  management  systans  and  adopt  the  concerts  of 
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V  in  particular.  'As  Oteit 'noted,  "the  applifcation  of  the^systans  approach  to 

roanagetient,  even  to  higher  ediicati^  rnanagement,  is  pot  new.  •  C^inian  Is  '  ^ 
*  /iivided  on  the  usefulness,  limitations,  .ocHisequences  and  danger* of  this 

approach.""^  '       .  .    .         —   \ 

'\  There 'are ^several^  issues  around  v*uch  the  disagreement' caters. 
Ihey  are  not  new,  and  they  h^ve  long  been  at  the  center  of ' the  ancient  . 
debate  between  administrators,-  and  faculties  about  the  "proper"  role  of 
aAtiirQ-strators  in  higher  education.    Some  of  these  a^^  as  follcws: 

1.    Definii^  'and  measuring  educational  outputs  are  difficult  tasks. 
2'.    Tte  ppoduction  functions  of  higher  ed(;ication  are  not  OTn- 

cisely  d^finfed,  and  there  is  no  accepted  formula  for  deterndning  .  / 
the*  resources  required  to  ptoduce  a  unit  of  output. 

,  3.    Qoaptifying.  basically  sub^^ctive  cioncepts  such  'ais  value-added   

by  the  institution  is  a  probldratical  €ask. 

4.  She  old  issue  of  6entralizati6n  versus  decentralization 'and, 

5.  as  Rxirke  and  Brooks  'noted,  the  inherent  conflict  beb^^een 

'  administrative  efficiency  on  Che  om  hand,  and  academic  effec- 
tiveness  on  the  other. ^ 


ERIC 


•  scientific  managanent  are  deeply  rooted  in  the  concept  of  system  analysis 
which  •  .  . ' .'  focuses  attention  upon  the  Objectives  of  an  enterprise  and 
then  oohcentrates  upon  the  input  fc»ctors.and  "the  dynandc  process  involved 
in  the  realization  of  those  factors. '  The  systems  apparoach  to  organizational 
analysis  iteans  sinply  trying  to  access  the  ^le  organization  rather  than 
identi'fying  one 'of  the  parts  where  a  difficulty  may  be  most  apparent.  It 
means  'looking  at  interior  interactions  to  understand  why  the  organization 

•  is  operating"  as  it  is,  or  to  predict  its -behavior.  •  It  means^tudying 
interact3,OT  of  the  system  or  organization  with  the  socio-pontical  oaipeti- 
tive  envirbrment  wit^  which  it  is  located  and  with  which  It  is  inextticably 
lyted.        *   ■    "  .  .  \ 

John  D.  Millett,  Decision  MakiDa--and  Administration  in»Higher  Education  . 
(Kentr,  CXiio:  -Kent  Statfe  University  Press,  1968) ,  page  76.  ■ 

■  r        >  ' 
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Qie  of  the  major  attecc|3ts  to  extehd  the  \^  of  canrputers  in  hi^ier 

/   ■         •  ""  •      ■  .. 

education  to  tlie  planning  and  fiolicy  making  level  has  been  the  introduction 


// 


9f  analytical  nodding  systens  ^jfecif ically  tail9red  for  instit?itions  of  ' 
higher  education.    However,  as  this  author  recently  pointed,  out,  "the 
usefulness  of  anal^4ical  modeling  systems  in  higher  education  fKhiinistration 
is  by  nojteans  an  aco^ted  fact  at  the  institutional  level,  and  user^  of  ^// 
sudi  systerts  have  r^)Orted  mixed  ructions  to  their  successes  in  journals  Ij .  /  / 
and  at  oonfereaioes. .    '  •       .    /  ^    .  • 


/  :l 


A'piiriDer  of  studies  were  conducted  in  the  early^  '76' s  by  C^sasco, 
Gonyea,  and  Wartgow  in  an  atternpt'  to  evadiaate  the  use  of  planning 
and  nbdels  iri  higher  educ^^tion.    These  efforts  aLLl  dealt  with  a  li 
nimber  of*  infetitutions  aijc^did  not  address  the  nationwide  use  of, 


Durliij*  1975  r  the  Center  for  Edubational  Manageniant  .S.tndim/  {£ZmSl 


ft  0  • 

cxanducted   a  nations-wide  sxirvey  of  all  institutions  identif  i 
i^Ldels :  j 


developers 

.of  the*  f olloWir^  JIfcdels;  .(?AMPUS,  PLAOTRAN,  RRPM  aj>d  SE?^PCh/  ^survey 
instrvntfent  was  addressed  to  the  project  leaders  at  400  instigations  in 
the  United  States,  Canada,  South  Afnerica  and*  5!urppe.    4s/  jtovey  was  ^ 


\    followed  by  a  s^^arate  survey  of  acadertuc  and  financial  mx^s\xaXoxs  ^  • 
whc>-  were  asked  to  oonnent  on  their  perceptions  of  the  raLative  measure 


of  success  enjoyed  with  the  .modeling  system.^  Hie 


Lts  of  this  research 
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effort  v^e  published  JK  a  inDnogr^'^      1976  and'  the  ^iimary  of  the  findings 

of 'that  research  effort  are  listed  in  Attachment  / 

'  '  The  initi«^(-xesearch  effort  also'  unooveted  opportunities  for  future 
research  endeavors  and  aws/.v^tii  this  authcr  as 'the  principal  investagfektor, 
has  q^riucted  two  follow-ips  on  the  origin^  study,.  The  first  refetflPbed 
in  a  Survey  instnitieht  sent  to  27  Q  respondents  to.  the  first  questionnaire^ 
This^questi^onnaire  solicijied  user's  pero^tions  of  the  follcwing  questilons: 
1)  V  v*iat  iure  the  reasons'  that  models  will  likely  be  used  in  titAr* 
•  institution  in  the  future, 
,  2)    vtot  are  tl^  reiisons  that  the  developnent  and  use  of  mcflels 
should  be  fostered,  and 
3)    vdiat  was  their  perception  of  the  preconditions  for  -future  use-  * 
oftmodels. .  ,       *  .  . . 


The  results'  of  this  survey  instrument  will  be  reported  in  a  f  orthccfning 

>  •  \  A 

CEMS  nDriograph  to  be  avcdlable  in  the  Spring  of  I977»        ^  \ 

*    The  other  ^follow-up  dealt  with  the  institutions  that  -wfere  in  the  * 
process  of  inplementation  in  1^75.    The  purpo^  o^  tMs  research  was  to  ' 
^  determine  v*ether  th^e  was  a  significant  difference  between  those  insti- 
tution that  iitplCTented  in  that,  year  vs.  earlier  years.    The  results  of 
this  effort  will  al^o  l?e  included  in*  the  aforenentiCHied'  iiDnogr2^)K. 

QX(f>arin3  the  rekilts  of  the  nati^^tte  study  on  the  \:ise  of  models, # 
with  the  efforts  of  Casasco,  Evans  and  Wartgcw  listed  in  A):tachtent3  B, 
e,  a«a  D  respectively,  we  find  that  their  findings  were  not  substantively 
-different  than  the  results  of  this  r^earch  effort. 


.  I  ^  Paul  J.  piourde,  Ebqperience  with  Analytical  Models  in  Higher  Education 
t^mageroept/  (Anherst,  Massachusetts t    CEMS,.  June,  1976).      ■    -     .  . 
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As   was  noted  in  the  monogra^,  ^  ' 

Tboth  the  interest  in  .  and  utiliz^tlion  of  analytical  models 
increased  substantially  since  the  researcii  efforts  of  Evans,  QorQ^ea 
a971)  V  and  Vbrtgcw  (1972) .    T^e  necessity  for  the  institution -do 
i±  itself  to  assign  personnel  to  inpleroent  the  ipdels  arid -  to 
xitili^a^^ie  msdel^onoe  iiiplafeited,  continues-  to  be  of  the  utacst  ^ 
oonoem.^Tffse.  findings  het^shpw  that,  there  is  considerably  more 
Villingness  to  rely'  on  models  for  lorig-rar^e  planning  than  fbr  day- 
to-day  decision-HiBking.'^  Gonyea's  obsetvaticMi  in  her  sttKfy  of  .    .      \  '  • 
institutions  kncwh  to  hcfv^  access  to  planning^  or  simulation  models 
remains  true;  she  identified  the  majca:  pteblein  as  g^ttijig  decision-'^  ^ 
makers  to  use? the  outputs  and  support  the  implaitentation  tf  tl>e'  ' 
^    planning  system.    Ihe  mere  nimber  of  institutions  litplementiAg  ' 
•  ;  such  systans;  vftiile  indicative  ^of  a  trend,  3oes  not  telL  the  \(*r>le 

story,  sdJiOB  'information  about  the  support  of  \^  orgai^ISation^  * 
planning  to  uGse-the  itodel  is  edso  Required.    Casasoo's  firKiings  are  ^ 
also  very  applicalxLe  today.  .He  stated  in"' his  Mpclusion  thatv  if 
these  techniques  are  tOvbe  successfully  integraSd  into  tSe  .     ^  ^     '  . 
;   institutional  planning  pS^ocess,  the  establislipent  of  the  sbcio-     ^     .      *  ' 
^    technological  preconditions  for  the  undfer^tandii^  acceptance  and  .  , 

^  effective  iirplenientation  of  these  tools  is  essential.  'The  dynamics 
of  ^institutional  behavior  and  the.  sociological  aspects  of  college  .  f 

$  and  university  management  is  a  broad,  pervasive,  and  engaging  issue 

•that  certainly  extends  beyoJj^  the  scope  of  this  stucfy  into  the  H 
*     .realm  of  the  behavioral  seiesrtaes.    Howeve/,  the' crucial  role^that, 

„  ,        this  aspect  of  institutional 'management  plays  in  the  successful 

implementation  of  the  technique^  discussed  here  merit^-the  careful 

*  '  consideration  of  both  institutional  researchers  why  are  develc^irig 

new  Analytical  and  forecasting  technique^,  as  v?ell  as  the  institu-  ' 

*  >  ^     tionai-  managers  v*iD  vfould  in  the  fined  analysis  hpve  to  utilize  them. 

;        .  • .  ,  '  •   *  •  V 

As  a  Qpncludihg  note,  v*iat  adhrice^migh*t  be  offered ^rcm  all  this 
information* for  model  builders  and  users:* 
'    ^  *  1)    StportaAce  of  process.    It'rraost  be  recito^zed  that  a  signi-      .  /  . 

f icant  number  of  professionals  in  the  field  believe  that 

*  ,      ^      thei  process  of  tisiiigi  a  model  is  .as  ijtportant  a®  th6  model 

itself.'   The  discipline  requited  for  data-gathering  in  a 
uniform  fashion  for  ii^t  to  the  model  and  the  attendant  f 
^  disfcussion  on  use  of  data  output  may  well  be  the  mo^ t  viable 
s  .       .  aspects  o^  model  use.  ,     '  •  . 

' '  2)    Model  sinplificatibn.  .  Model-=-builders  need  to  be  aware  of  the 

raodel-users"  desire*  for  simplified  input -and  output  require-' 
'   *  ments.  ^  .       ^         ^  . 

3)  Data  Jjases.    Users  nust  deveL:^  operational^ata  ^}9ices  to 

^  sufjport  "t5e  use  o£  models  in  the  long-rang^planning  process 
am  in^day-to-^y  decision-iraking  processes. 

4)  User  educatipfff*'  P^l  administrators  should  participate  in    '     .  *  . 
traiJiing  sessions  keyed  to  xiser  educatior?.    It  is  One  thing  •  - 

to  train  .individuals  to  keep  the  model  running,  but  it  is 
^  ^        quite  another  to  develc^  constructive  attitudes  toward  tfhe  "  * 

'Usefulr)^ss  bf  models.    As  one  pr^ident  noted,  we  mus^ 
^  continue'  to'  educate  our  st^if  f  ai>d  batter  at  the  stfide  walls 

*  *      •  *  of  resistance  and  obstruction.    Another  responden|:  called  for 

.  .      •    '        ■  ■■    ■  \.      ''.      \s  ■   \  '-  '  / 

ErIc    .  ■  .  .^  _  ••M 
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*  their/pQtentialilW:pr  'n  ,  \  * 

,5)    Or^aiistiaationjBd'  <xihetajb)^fet , '  thlesis  there  is  an  org?uiizational 
,  "    /  Ccratlttl^  icOKi  a  hig^Tlevel  to  integrate  the  us^  of  the  , 
inocJ^l:^iatpya»  plazttk^ig  op4ec£sioaTroa}d^  prooesses^the 


jipd^r  it*ii'^ii,'4feij^  a  pj:^ithing"  for. the  institatidnal 
,  ^/researchers,  cx»|w1ter  center  personnel/*  and  .other  project 
'     ieaidprs,  and'  few.  significant  benefits  vail  be  dearivad  from 
^  '     its  use^   After  all,  v*>^  does  it  acocnplish  to  haVe  a    ^  . 

perfect  ccnpuler  iirpleroeaitadt^^  of  ^  modeling  system  if-  irf 
the  end  it  is  not  urxjei^toqd;  nqC^supported,  or  not  u^? 

.  I  The  pain  assunption — that  ther^  are  few  individiaal*  successes —  • 

seems  to  be  supportetf .    However^  the  spirit  of  the  individuals 
responding  to  both  questionnaires,  dtJes  ndt  seem  to^  have  been  daK|5eflied 
♦    by  their  experiences  Whil^  perdpptions  6f  .success  were  less  than  ^ 
positive;  respondents  did  transmit  positive  indications  tJiat  modiBls' 
can  contribute,  to  manc^iiig  institutions  of  higher  education,  that  , 
.they  are -valuabiLe  for  the  l^p^of  decisi(5ns  that  they'-xnust/itiake 
in  their  positions,  and  thajb  there^is  a  good  possibility  t^^t^.the  • 
models  will  be  used  in  their  institutions  in- the  future: '^Q 

•  '  »*...' 

In  ^  ^litredftate*  future;  models  are  likBh/  to  continue  tp  be  used. 

as  planning  tools  and' this  is  not  surprising  since  this  was  their^^alitial 

intention.    Cle^ly,  as  was  ojidicated  in  the  most  recent^ suy^^A.^^here  . 

is  a  need  for  more  objective  .data 'for  decision-roaking  but  .the  usefulness 

of  iqodels  for  ^t  -purpose  will  ne^ssarily  h^ve'  to  awcdt  the  integration 

of  modeling  into  the  data  gatherip^  and  decisipn-makjfng  cyclfes.  -      ^  J- 

Far  too  often,  TOdelihg  he^k  be^  seen  as  a  ^^.pheral  activity  to 

either  data  gathering  or  Jecision-making  and  before  it  is  tniLy  usef^ 

on  a  day-to-day  basis,  the  modeling  system  wilj.*have  to  becone  an  inter- 

active  ocnponent  of  the  m^uiagement  information  ^stem  as  well  as  the 

'  data  base.  •'Ite  iitplicati^  is  that  the' modeling  system  cannot  be  a  » 

separate^  and  distinct  entity  from  the  operating  system,  the  data  t)asfe  ^  ' 

'\  4*'  *  '      *        "  . 

manag€itiiBnt\  system  or  the  application  programs.   What  is  .required  is  for  , 


/  \ 


f 


8lbid.,  pages  67-69.  ' 
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,     the  modeling  system  to  be  cxmsidered  a  part  of  these  preceding  systans  and 
thus.be  residiant^  the  oonpu^ej:       manitoriJig  purpc^s?*  Similarly,  the 
assifcptions  ^yj^soa  v*uch  the  m^igement  of^'an  institution  are  "based  need  to . 

•   be  resident  in. the  data  base  in  order  that  data  \^ch  is  fed  into  the. 

\  data  bl^  on  a  day-to-day  basis  mky  be  :tmf>ated  to  the  n^^M|ife  assunp^ 


tiCMis,  proqessed  through >4lie  model,  ar^  ejlceptions  canTSe  mgfHlighted^  foif 
raanaganent's  review.    In  thia  vay,  modeliiig  will  be, removed  from  the  hands ^ 
of  the  institutional  resfearchers  and  oonputer  center  tetiinicians  and  bp 
made  a  part  of  the  day-to-day  roan^ertient  of  the  ihstitutfan'.   .  , 

. 'In. knm^ry,-  it  is  clear  that  the  use  of  computers  for  bcordination  and 
contr5^W-«d  strategic  planning  has  merely  touched  the  surface  of  the  • 
possiBle-i^^ec^^  of  activitieg. '  Much'  edu^ftion,*  iitprovement  of  data  '  .* 
^  base^s,  and  organi?iStional  ccninitment  tq  utilize  ooltputers  in  the  decision- 
.  making  procfess  will  be  rec^uired  be^bre  vfe  can  truly  use  the  term  "management' 
system"  with^:cerlsain  degree  of  assiirance.  that  .it  'ojdsts. 


^  SaWFS  OF  (XXKIU  ) 

,      .  .    •    ^      PE^EAICH  SWDY  CN  M3DEL  USAGE 

/' 

1.  Institutions  that  are  perceived  by  their  mertbers  ats  di^sed  to^ 

•» 

^  acoqrtanoe  of  innervation  and  new  ideas  roister  a  greater  success 
with  the  \ise  of  models  than  those  instituti<||^  vAiose  menfcers  do  not 
peroei've  them  as -disposed  towards  innovation.^' 

2.  (Hie  most  inportant  perceived  institutional  need  for  the  use  of  a 
rodel  is  the  requirement  for  a  forecasting  ability. 

3.  The  ccKinitinent  of  the  organization  at  a  sufficiently  high  level  is 

^  '  the  most  ajmportant  variable  affecting  successful  use  of  the  model.  ^ 

4.  While  cost  ig  a  factor  in  the  selection  of  5" model,  ^the  data  did 
hot  ojndicate  that  this  is  the  most  ii^rtant  factor.   '  > 
Project  leaders  do  not  cronsider  the  use  of  the  model  more  successful 


than  ^haxustrators. ,  M  fact^  it  seenos  that^^i^e  a  s^^iificant 

variaiKse  does  exist  the  adriinistrafcfera  view  mcSdels  af  mote  useful. 

6.   Models  are  more  frequently  used  at  the  hi^iest  level  'of  the 

organisation '  (Presidents  and  Vice-Presidents)  than  at  the  interroe- 

'  diate  middle-mariaganeftt- level.  ^  - 

7*   MDdels  are  not  integrated  with,  institutional  data  collection. 
* 

8.  F&f9  ihstitutiohs  base  a^dninistrative  decisions  ,on  the  results 

of  modeling  and  thus  hatve  not  found  successful  lase  Qf  models  In 

/ 

da^-to-^aay'^decisidn'-maldiig.  ^  *^  .  '  ^ 

9.  Mbdels  are  used  most  fifequently  as  a  lon^-range  planning  tool. 
10.    Ihe  suqdess  %r  failure^  of  the  model  does  not  vary-  basdi  on  the. 

particular  model  used.  ,  ' 

*  J  » 

U^,    Safe  variance  dbes  exist  in  the  relative  measure  of  success 

e3q)erig[K»i  by  ir«ititution  type,  , 

2po 
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Pew  institutions  feel  that  they  have  satisfied  a  considerable  nurt)er 
of  their  objectives  by  using  a  model.  '  - 

13.  „Few  institutions  indicate  that  the  use  of  the  model  has  been  an 

overvjhelming  suooess  or  even  classified  their  e^qjerience  as  highly 
successful.  -She  majority  of  respondei^ts  indicated  'that  the  use 
of,  the  model  v^s  only  scmewhat  successful. 

14.  While  pero^tions  of  sudcess  v^erie  less  than  positive^  respdnd^ts 
did  trananit  positiveNindicptions  that  mod^s  ban  contribute  to 
managing  an  institution  of  higher  edj^tion,  that  they  a^e  valuably 
.for  the  types  of  decisions  thafr-'diey  mast  mate"  in  their  positions, 
and  that  >khere  is  a  good  possibility  that  ttodeas  v:|Ll  be  used  in 
their  institutions  in  the  future.  •  * '  ^ 

^  15.^-.  Finally,  the  data  indicate  that  more  sophisticated] trodels  are  not 
^ '  -  r^iired%4n  order  for  them  to  be  useful  in  the  higher  education 
arena*.    In  fact,  the  data  seemejd  to  indicate^  jifst  the  opposite 
need,  namely,  to  sinplify  the  available  models  and  reduce  the 
volune  of  ocnjxiter  outpift  that  the  variows  systems  proc^joe. 


.1 


-  ,    Source;   Paul  J.  Plourde,  "A  Study  of  the  Usefulness  of  Analytical  Models  in 
^       ♦  H?.gffter  BJucation  Administration"    (ur^xiblished  docftoral  dissertation.  Univer- 
sity of  MaiSsachusetts,  iftroherst,  1975) ,  pagje^sj^-viii.  /  / 
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,1-.   problem.  rs  not  ,  tbe,  lack  of  soph  1st  i - 
c/lTIOM.  •■ ,  -  ,  .       •  : 

'  2.   'TECHNIQilEs' ARE  4)Mi-Y  "PAR^I&L  SOLUTION 

.  developeq'fqr/specific^oblems  isolated 

'  FROM  total  ,  I  n^^t  I  tut  I  ONAL  PLANN  I  NG  .   , . 

/*3.    MOST  ADj^lN|ST[iATpRS''DO  NO  viEVYiNST.I-'^\ 
•TU»IONAL  DEVELQ^MENI  V/IT-HIN  A^.TOT^L 
SYStEM  PLA^N.  ...        .  '  .        /  • 

4.  «  FE»V  UNIVERSITIES'  EMPLOY  R  I GQRaUS  - PLANN  ING 
^    i/IETH00€L06y//  f  '         :     '  \  .      '     '  .  ' 

5.  ADMINISTRATORS-  NOT.  AS'  SOPH  j  SJ  I  GATED  AS 
THE  DEVELOREf^'  ORIMODEL."       >  ' 

6.1  'SOME  TECHN'lQy|"S  HieHLY  .theoretical"  AND 
~HAR[)  TO  GRASeV  .  • 

7v.  ESTABLISH  SQGIDJEGHNOLOG I  GAL  PRECONDI- 
TIONS FOR  UNj^S^DiNG.  ,r* 

'   B.     EDU6ATI0N..     .      "  \^  -  ^ 

'   '    ■      '  -       ^    \  ■ 

■\     •    •  • 

,  Source:    Casasoo,,  pages  "75-77.     ,       '  .  •  • 

"  ^-      '    .  '^T/T'^ohMent  b      :  *  '     .  ^ 

ERIC      .  -.^  "  "^^^    >.  .  ' 
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CLO'SE  /ATTENiTrON-  TO  TRA  IN  ING. 


OPENN£SS/T/b  StrQGESf  lONjS  OF  THOSE 
I N  VOL  V  ED." 


4. 


\/iLLIN(iNrsS  TO  TREAT  THE  MODEL  AS  MORE 
THAN'  JUST  A  COMPUTER  PREDICT  I  Of.'  DEVICE. 


6. 


7. 


5.  ■ 'PUNNING/ORIENTED   INSTITUTIONS  -HAD  MQRE 
^-  SUCCESS. 

MOT  IVATljoN  TO  IMPROVE  DATA;  BASE  1(7 AS  AN 
ENDURINOi  BENEFIT  OF  MODEL  USE. 

INSTITUT  IONS  *VH  I  CH  ,  TAILORED  THE.  MODEL 
AND  ALLp.v'ED  FLEXjeLE'  USE  .VERE  MORE 
SUCCESSFUL  A    '  .  ^ 

TECHNICAL  IMPLEMENTATION'  IS  MINOR. 

THE  HUMAN  IMPLEMEi^^Ty.T  I  ON  PROBLEM/  THE 
TASK  OF 
HEMAmS.. 


8. 
9. 


^ooaccet  Evans^ 


I^TTING  THE  SYSTEM  UTfUIZED, 


pages  ^42-162. 

ATTACHMENT  C 
'  11  ^ 
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i.  .  TIME.  TO  IMPLEMEMT  'UMDERESTIMATEd! 
Z.     MORE  SUCCESS  rfHEN  CONSULTAfltS  USED. 

3.  'lack  of/  ^ude  part  r\l  pat  ion  -  influewced  * 
'future  use  and  aonfiqence  in  model.  / 

4;   jn-servic^  educat-ion  influences  , 
•    utilizatjon;  '    , .  "  ) 

5..:  pvlooels  most  extens i vely  used  meh  a- 
,j  formal.  planning.  process  exists. 

V/  ACCURA-CY'^OF.  BASE  DATA  INFLUEI^CES  FUTURE 
'  " ,  ^UTIL  IZATIOI^I.  .  •  , 


1.  .  INSUFF^ICIENT  TIME  TO  . DEVOTE*  TO  PLANN  ING 
.  •      IS  'A  MAJOR  I'MPA.IRtvttNT  TO  MODEL  USfE.^ 

.8^  ■  US'e  0,F  -MODELS  focuses"  ATTENTION.  CjN 
"  'PLANNIiyQ.-      '  •    ^  . 


.2..  MOSf  USEFUL   IN  INSTITUTIONS.  . 

10.    ■SPECIFIC  NEED  AND  HlGH^EVEl  C0M)1ITJV1EWT 
•  ^MUST.  EX  ISTw  ,  ^  \ 


r 


Sckarcje;  'Viartgow,  pag^  .206-218i 

:  r   ^  \  ■ 
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IN  A  rOBlPLEX  ENVIRONMENT 
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V  Sears c  Roebuc]^,&  Company  y 
'      Chicago,,  Illiufcis  ( 
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Information  per^des  all  aspects  of  tbe  business  environ-, 
ment,  and  is  of  vital  impottande  to  a  large  retailer. 
This  paper  reviews  the  organization  of  the  information  | 
resource  in  Sears,  and  the ^administrdtive  policies, -ahd  * 
procedures  which  fiWe  been  established  for  t;he  activity- 
In  addition,  this  paper  covers  staff  recruitment  and 
training,  sj/stems  and  •progreunming  standards/  2tnd  ^qpaipment 
operation  and  control. 
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•managing  the  information  resource  in  a  complex  ENVIRONfeNT 

•  •  •  '  .... 

I  am  sure  you  Ifave  heard  the.  st^tejoent  that  the  thing  most  necessary 
•  for  success' in  retailing  Is  to  have  the  right  merchandise  at  the , right 
price  In  tKe  right  quantity  at  th^  right  place.    We  believe  this  at  Se^rs 
and,  try  hard  to^*  accomplish  it.*   But  if  ye  don't  always  do  it,  the  reasoii  , 

can  frequently  be  that  we  didn't  Have  the  right  information,  in  the  right 

i  ' 

place,  ^t  tlie  right  time.    Clearly,  information  is  U  resource  as  essential. 

C        '  ^ 

to  business  as  the  merchandise,  money,  and  men  and  wojmen  who  run  the  j 
company.  '       *  t       ^  " 

It  probably  Isn't  necessary  tQ  say  that  S.ears  is  the^  world's  largest 
retailer  of ^genetal^merchartdise  distributing  goods  throujgff  ^omf  3800  selling 
locations.    Our  headquarters  and  most*  of  our  buying  departments  are  ^cated 
ill  ^icago.-    The  company's  five  territorial  or  field  bffices,  each  headed 
by  an  Executive  Vice-President,  are  located  in  Alhaid)i^a^  California;  Atlanta 
Georgia;  Dallas,  Texas;  St.  Da^ds,  Pennsylvania;  and  Skokie^  'Illinois.  ' 
Thede  territorial  offices  admlnl^er  the  company's  selling  units  and  .field 

-  operatipns,  while  the  administration  of  our.  buying  departments  and  corporate 
offices  takes  p^ace'^  in  headquarters.    I  metition  this  because  I  will  be 
referring  to  headquarters  ^d  the  field  in  my  remarks,  and  I  want  you  to 

^know  the  meaning  of  thfe  tejmff  In  Sears. 

/    Well,  this  lefids  to  my  subject  this  morning.    I  would  like  to  tell  you 

*  •  ' . 

about  the  information  resource  at  Sears,  the  people  and  facilities  that 

constitute  it,,  and  how  it  is  ^sna^aged  and  controlled.    Ajs  you  mighty- expepCr 

•1.'  * 
it  id  a  rather  complex  activity  involving  a  large  dtaff  of  professional 

and  technical  people  and  a  network  of  data  centers  and  comttiufflcatloQ 

^'  '    ,    %     ^  ,  ' 

/  •        .  \ 

facilities  stretchin*g  over  this  nation  and  much  of  the  world, 

I  Maybe  a  little  history  and  policy  ts  the' place  to  start  our  discussion. 

P^or  to  1962,  infofijiation  processing  -  or  datA  processing,  as  we  call,  it. 
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was  handled*  by  a  variety  of  a'ctivlties  and  In  a  litinter  of  different. ways. 
In  1962,  , Sears  consolidated  all  information, processing  functions  into  one 
activity  and*  ^ave  that  organization  the  responsibility  for' the  company's 
data^processing  research  piogram'  and  for  the  evaluation,  developiuen?, 
and  application  of  data  processing  n^thods  and  "feqiiipine^t  throughout  the 
corporation.  ^  » 

-    With  this  consolidation,  we  ado.pted  some  general  policies  which^^ave 

proven  important:  ,  ._ 

^    '     1»  \e  consolidated  the  communications  function  into  and  under 

•  * 

the  data  processing  responsibility  in  reco'gnition  of  the 


7 
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'  interaction  of  communication  and  data  transmission 

facilities  with  computer  and  data  processing  operations. 

'  We  view  our  information  processing  requirement  as  a  ' 
*  * ' 

network  made  up  of  commiini cart  1  oris  ^nd  datf  processing 
facilities.    ObvlouslyV  communications  lines  afcnd 
equipment  must  work  in  harmony  and  In  common  purpose 
X       with  "our  comp.uters  and  data' processing  operations. 

2.    We  adopted  and  follow  the  principle  of.  centralized 

system  design  and  programming.    In  this  connection, 

we  develop  and,  from  a  programming  standpoint,  maintain 

all  data  processing  systems,  in  he^dquaWers.  There 

are  many  advantages  to  this  policy: 
#  *       '      .'  * 

fit.    It  provides  the  coii]i)any  with' uniform 

systems.  ^'  •  . 

,  b.    It  enables  us  to  use  o'uf*  paanpowar  more 

efficiently,'  and  to  maintain  and  modify 
<^      ♦  *  . 

programs  more  ecqpomicdlljr..  ^  *  ^ 


% 


c.    It. also  facilitates  auditing  control  and 


.  systfefa  security,  and  makes  It  easier  to  ~^ 
consolidate  Information  from  a  corporate 
/andpolnt. 

Ab  a  third  policy  and  for  operational  and  security  • 

/  / 

purpos^,  we  separated  the  responsibilities  of 

systelb^  developmeqt  from  that  of  computer  or  data. 

^    1 1         <  ^ 

center  operation.    WhH,e  systew  and  systems  changes. 

//  '    '  '  ►  — 

ace/ distributed  through  our  headquarters  central 

tbrary  to  field  data  centers,  the  Implem^^atlon  ' 

and  operation  of  t^ese  systems  In  the  data  center  Is 

a  field  responsibility.    Of  course,  the  headquarters 

staff  assists  the  small  field  ft^ff  during ^ImpleMn^atioi 

but  operation  is  taken  over  by  the  field. 

Ve  recognjf^d  •  the  Importance  of  economy  and  efficiency 
in  our  widespread  qomputer  operations,  and  deci4ed  very 
early  on  the  use  of  an  assembler  language  inste'ad.  of  a 
high  level  language  for  programming.    Our  choice  of 
asseittblar  language  programming-  instead  of  the  mdre 
comnK>n  high  level  language  was,  and  still  is,,  a 
agonizing.    But.  for  our  circumstancels,  we  believe  the 
choice  was  right.    By  training  our  own  people  and 
developing  and  maintaining  systems  centrally,  we  } 
minimize  the  developmental  process  and  ol>tain  maximum ^ 
benefit  from  the  widespread  and  high  volume  operatio/ 
of  the  systems.    With  nineteen  rather  Idrge  data  cc^hters 
running  similar  systems, in  support  of  Ijpcal  stores  and 

,  •     ■  -   •   -'214        ■  • 


installations^  a  modest  increase  in  computer  operat>tonal 
efficiency  will. offset  any  extra  prp^grammlng  effort.  . 

We  found  it  advantageous  vand,  in  ^act,  necessary  to 

*  .  •  • 

recruit  and  train  our  systems  and  prograondng  personnel 
instead  of  Tiiring  professionals  from  the  outside. 
Regarding  this  policy,  we  recruit  about  seventy-five^ 
yourfg  people*  from  the  colleges  and  within  Sears  each 
year,  and  provide  a  three  months  data  processing 
training  course' which  is  conducted  by^  our  professional 
staff,    rn  addition  to  this  basic^programming  training 
course,  we  provide  approximately  1^,000  class  man-hpurs 
of  advanced  and  videotape  training  each  year  to 
maintain  the  expertise  of  our  staff. 

Regarding  equipment,  we  decided  that,  ev^n  though  an 
economic  case  coi^d  be  made  for  the  purchase  of  the 
computer  equipment.  Sears ^ojuld  avoid  commitments 
that  extended  four  or  more  years  beyond  the  date 
that  new  equipment  was  available.    This 'decision  was 
based  on  our  concern  for  technological  or  functional 
obsolescence.    We  were  embarking  on  a  major  development 
and  implementation  effort  and,  as*a  result,  our 
equipment  needs  would  be  growing  at  a  rapid  pace. 
In  addition^  the  computer  industry  waa  growing  rapidly 

and  had  clearly  deroonstirated  aignificant  Improvements 

*  *  »  ' 

la  price/performance  of  computers  and  peripheral 

devices  based  strictly  on  improved  technology.  These 

trends  of  rapid  growth  of  Sears  needs coupled  with 

21b 


229 


constant  technologtcal  advancements'of  computer  products,  continue 
torday  and  still  cause  us  to  guard- against^  long-term  conmiiments/JI 
especially  in  the  area  of  our  general  puirpcfs^  coinputers.       ^  , 

/        -x  ■..  .  ■     . *   .;■  . 

7.    From  the  starts  we  recogriized  the  importance  of  •the  user 


V 


in  the  systems  development  proCyess,  and  took  steps  to        .     '  v 
obtain  the  full  interest.^  and  involvement  of  user  activities 
with  profe8sion|tl  systeifts  people  in  a  Joint  undertaking* 
Thl|^s*  policy  is  probably  the  most  importanl  of  the  points 
I  have  'ment;loned^    Systems  development,  commimicat ions, 
'aQd  da^a  center  operation  are*  service  functioi^s  in   ^  , 
Sears  and,  ^as  such,  are  not  under  the  admlnistratieir  of 
the  stores  and  company  activities^  which  tljey  support^."^  » 
'We  function  somewhat  as  software  and  service  bureau-type^ 
facilities, ^charging  company  units  If  or  services*  _ 


performed:'  But  we  long  ago  recognized  th^ .vital  role  i     .  - 

oS  the  user,  or  client,  in  the  systems  en^ronment     .        ,  '  y 

and  the  fact  that  the  user  cannot  rellnqtaish  his 
responsibility  for  systems  performance  and  results 
just  because  the  manual  methods  and  procedures  have 
been'  converted  to  a  computer  system.    It  is  still  ^he 
clieni^'s  system,  ^nd  he  must  actively  participate  in 
sysjtem  design,  and  must« approve  the  final  product. 

The  client  must  also  be  sure  that  the  re^sultant  system 

-^-^       '  -' 
,      has  adequate  system  controls. 

Turning  now  fxom  ma^^^rs  of  policy,  let  me  t^ll  you  how  we  have 
organized  the  information  processing  activity.    The  organization  Is  broadly 
divided  into  three  department's;  namely  /    ^  ^ 
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The  Data  ProcTesslng  Systems  Department,  composed  of 
four  large>  sydt^ms  development  grou^  and  a  technical 
sup^ot^  function.    The  systems  groups  follow  company 
organltatlbtial  lines  with  one  gi^^up  developing  corporate 
headqtiarters  applications,  another  responsible  for 
retailj store^ applications,  another  serving  oat^log 
and  vajcehiDusing  activities, -and  the  other  handling    «  . 
general  systtinsVhlch  cut  sbfoss  organizational  lines.  ^ 
The  technical  support  group  is  made  up  of  som^  of  our 

o 

most  senior  t>;rofessionals.    This  group  is.  responsible 
f  019  recr,uiting  and  tirainihg  qur  professional  staff, 
for  computer  oper^ional  or  systems  software,  and  for  , 
staff  activities  which  include  computer  equipment 
research  and  selectidh,  systesls  and  ptogramadng 
standards,  and  data  base  administration.  * 

.The  Communications  Department  -  responsible  fQr^oice 
communications ^throughout  Sears,  and  for  securing 
the  most  appropriate  of  service  from  the 

coraqtunl  cat  ions  industry  and  .carriers.    In  addition, 
this  department  is  responsible  for*  t^lecocpsuni  cat  ions 
software,  equipment,  and  network  design.   '  ^ 

DatJi  (^nter  Operations  involves  the  operation  of 
the  coiitpany*s  computer  centers.    Data  centers  can 
be;  either  headquarters  or  .field.    Headquarters  data 


centers  support  programming  staffs  with  test 
facilities  and  pro'vld^  computer  operatibifs  for 
corporate  application^.    Field  data  centers  provide 


computer  facilities  tc5  service,  operational 
r  ^  requlrenfehts'of  stores  and  Installations  within  tW^ 

geographic  area  6f  the  field  data  center »  , 

One  further  point  about-  oijynizatioiii    as  Indlcatecl  before,  S^ars 
has  divided  functional  responsibilities  l^tween*  headquarters-  and  the  field 
and*  accordingly.,  certain  aspects  of  the  thr^e  departmepts  mentioned*  exist 


in  both  areas.    Research,  systems  development,  and  maintenance  are 

•  /  • 

accomplished  in  the  headquarjLers -departments.    .The  small  systems  and 

\     '  '  \  •  •  '^w 

conmunli^ation^  staffs  lit  the  field  are  responsible  for  lmplementation>  and . 

1    '  ^  ■       '  •  ' 

the  opei^ation  of  ^hj^^^stiems  which  have  been  develop^  by  headquarters*  In^ 
addiSion^  the  f;LeJ.d  ^staffs  provide  technical  support  to  the  field  data 


centers  for  operational  ox  other  local  requirrements. 


4 

Well^  with  these  pcxints  about  policy  and  some  understanding  of  our 
org^nizatioh,  let\s  t;0lk  *aboat  administration  -  how  we  manage  and  control 
the  systems  and  4^ta  piyoc^ssing  function.  . 

I  believe  this  part  of  our  discussion  shQuld  start*  with  planning  - 
«for  without  good,  sound  plans,  the  ^dminletratj^on  and  control  of  a  complex 
data  process^ne  program^is  diffictilt,  if  not  Impossible.    At  Sea>d  we  ^ 
handle  iaf,a  pro^ssing  p'lanning  this  ^ way:  •    *    *  ^ 


A'^t^f^  ^roup  -  called  "Punctibnal  Advisors  -  serves'  aa  .the  primary 
planning  »»4;^vlty.*   This  group  is  part  of  the  data  pro6ess,ing  organization, 

but  the  Individj^ls  represent  the  princ^Sl  functional. -areas  of  the  company 

•   •  /' 

suct| ^8  merchandi^ffi§^^  opeiratlng,,  accounting,  personnel*,  credit,  and     ,\  * 

^ojy  operations.    "These  individuals' wear  two  hats;  on*  the  one  h6nd  «th^y 


serve  as  Account  executives  for  all  "data  pfo^sding^  systeth^  in  the  ^ 
(.functional  AT«ai  which 'they 'r'epresent.    In  thia^role  they  work.  >«ith.  Che 
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client  or  functional  department  in  the  origination  and  control  of  systems  ^' 
I^rojc^cts  and,  in  turn,  with  our  prpfesslpnal  systems  organization  in  the  • 
development  and  implementation  of  the  system.    These  advisors  are  staff 
in  responsibility )  .i.e..,  they  do  not  manage  either  side  of  the  systeni  < 
development  equation.'  'But  with  a  direct  reporting  relationship  to  me,  and 
a  dotsted  line  relationship  to  the  functional  officer  they  represent,  they 
become  an  effective  force  iii  the  DP  program.  .  ^  - 

Under  the  second  hat,*  these  advisors  act  as  a  central  committee 

responsible  for  the  preparation  and  maintenance  of  the  DP  plan.  One 

advisor,  presently  the  Merchandising  Advisor,  serves  as  chairman  of  this' 

Planning  Committee  and  gives  general  directidh  to  thp  group  effort.     The  - 

Committee  does  riot  make  specific  planning  decisions but  rather  assembles 

and  documents^  the  plan  for  ail  data  processing  and  communications  ^^ivities. 

As  DP  plans  and  projects  must  consider  functional  needs  and  objectives  as 

well  as  systems  development  and  equipment  capabilities,  we  have  foOnd  thi^ 
•  *  *  * 

Advisory  Group  to  be  particularly  ^fective  in  preparing  and  coordinating 

our  fP?  plan.  ,  . 

•    With  this  backgjpround  about  our  planning  process,  let  me  explain  Our 
systenj  development  procedure.  •  A  systems  project  or  jab  begins  with  th^^ 
submission  of  a  System's  Study  Request,  which  briefly  states  the  problem  and 
the  benefits  expected^f rom  the  system  or  system  modification.    The  Study 
Request  will*  usually  originate  with  a' user  department,^  ^  processed  tl«:ough  , 
,the  Functional  Advisor  for 'that  activity,  ^^flSbe  given  to  the  appropriate 
systems  development  group  for  r-^view, or  feasibility  study.    At  this  poJ^jj^ 
a  Job  Authorization  is  prepared  for  the  job..       •      '  ' 

the  feasibility  study  reviews  the  practicality  of  the  job  and  , 
•   provides  an  estimate  of ^ developmental  tim6  and  cost.    The  JA  is  t^en 


referred^^'ack  to  the  uaeij  departmer/t.  wh^ylust  approve  the  estimate  and 
authorize  the  undertaking.  ^Projec^'^'c^trol  of  the  systems  and  programming 
effort  is  maintained  undlpr  a  pro^cedure  v(h|Lch  provides  an  accounting  of 
^professional  time  and  co^uter/testing  e^ense  in  relation  to  the  time 
•and  expense  estimated  foij|  th'e^ completionf  of  the  job.  In  addition,  the 
computerized  accoimting  piifo^dufj^  gives/ management  a  comparison '<3f  the 
calendar  time  expended  forjlthe  projedjrin  relation  to  the  estimated 
completion  date.  ^  . 

Incidentally,  we  Provide  guidelines  for  our  professional  staff  in  a 

\  ! 

Standards  manual  which  is  divided*' into  four  sections.    The  first  section 

*  .    >,  \  J        /'  .  ,      .  ' 

covers  Systems  Design;  thai 'second  Programming;  the  third  Computer  Operations; 


and  the  fourth  covers  Auditing  and  Control.    The  manual  insures  that 
*^^Wj^)pmental  and  operational^  activities  follow  efficient,  uniform 
propedtires,  and  permits  maintenance  support  by  personne\wother  than  those 
originally  involved  in  the  pro  jeer.  s  ,  \ 

'With  further  regard  to  system  developipent  ,*  our  professionals  ate 

-  .     -        '  1  'i 

genei^ally  divided  into^  groups  of  about*  t-w^nty  4}erson^  under  the  supervision  • 
qf  a  systems  manager.    Progtammers  in  these  groups  use  remote  facilities 

from  the  computer  center  for  developmental  and  test  support*  Terminals 

li 

utilizing  IBM  'Iso  software  are  available  to  th'6m  for  interactive  testing, 
while  batch  testing  with 'pi'lnted  reports  are  avaiidble  through  RJE 
equipment.  *  .   '  /  ^   \  ' 

r   r^'    •  ^    :  ,  '     .  . 

All  systems\are  distfibuted  through  .the .headquarters, Central  • 
Library.    Systems  developmWt  .groups  proving  source,  programs  and 
documentation  to  the  Cei^ral  Library.    Library  personnel  compile  the 

•programs  and  release  executable  code  with  documentation,  including/ 

%  . 

microfiche  program  listings  to  the  fife'ld  systems,  staf  f.%    ;  • 
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Systems  are  checked  -for  compliance' with  standards  and  for  completeness 
and  accuracy  of  documemtatlrfn  prior  to  release  to  the  ^eld.  Any 


discrepancies  are^esolved-wlth  developmental  groups  befgre  the  application 

^        *  *  »  .*  - . 

is  authorized  for  i>elesae_frpm  the  library.    Program  problems  'that  occur  ^  - 

•in  the  field  are  .documented  arid  reported  to  the  library  where  appropriate  ^ 


tecords  are  maintained  to  insure  that  follow-up  and  corrective  action  is  '  '  ^ 
taken  by  the  lieadqUSarters  systems  group  1  ^ 

Aftfer' impi^mentatloh  ot  the.  system  In  the  data  center,  the  compTany 
/  unit  or  activity  set^d  by 'the  system  *ls  charged  for  the  ongfting  operational 
.  costs.    The  computer  centei?8  operate  oi\  a  break-even  basis,. and  charg^^ll 
costs  of  operation  to  clients  or  users  of , the  data  center;    T^ls  accounting 
is  accomplished  by  a  computer  program  which  makes  a  complete  distribution  .of 
.  data  center  costs^and  produces^  a  series  of  comparative  reports  for  management 
"  review.    These  re|>orts  include  unit  cost' comparisons  for  major  applications    '  ' 
siich  aa^the  cost  to  process  the  billing  syste*  for  each  credit  account,  cost 
to  process  the  inventory  contfrol  systems  for  each  i^em  of  inventory,  etc. 
Another  example  is  a  report  comparing  resource  cost  of  various  components  of 
the  computer,  soich  as  cost  per  imit  o€  work  performed  on  DASDI,  tape,  printers, 
etc.,  as  veil  apj^^ost  per  CPU  minute.*    These  reports,  produced  under  a  uniform 
.  system  of  accounting  are  reviewed  at  the  TerritorialV  and  Corporate -offices 
•  .      with  appropriate  follow^&p  directed  tQ  those  locations  wh4re  the  reports 
indicate  ui^usual  costs  or.  ot)erating  results. 

I  filhould  mention  another  aspect  of  control  that  is  administered  through 
^  our  headqtiarteri^  technicar  support  ^roup.    This  group  exercises  EDP  equipment 
research  responsibility  for  the  company.    Any  new  equipment  or  supplier  is 
thoroughly  researched  and  evaluated  by  this  group  before  it  is  authorized 
for'  use  in  any  Sears  location.    If  the  Equipment  and  supplier  are  judged 

•  *  ...  ■  ^ 
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satisfactory  for  use  within  ,;5«||Js,  this"  group,  working  through  the  C(f¥porate 

Purchasing  Office  negotiates  a  national  contract  that  outlines  Vhe  terms  . 

and  condltlins  for  the  equlipment  or  ^services  provided  by  the  vendor.  Field 

units  ittay^jBlect.nbt  to  use  the  equipment,,  but  they  may  not  select  another 

Item  ^r  Vendor  unless  it  has  alstf  been  so  approved  and  a  national  contract 

•  exists*    In  addition,  the  field  unit  .may  not  obligate  Itself  to  an  item  of 

^  Equipment  for  more  than  one  yeaf.    If  a  longer  term  commitment  is  required, 
'  '  ^  ^   '  '  -f  ^ 

the  field,  unit  must  submit  a  rec^est  to. the*  group  which  will  secure  the 

appropriate  corporate  approval  for  any  lea^^^erm  in  excess  o]g^  one  yefe. 

As  I  have  indicated  previously,  we  are  very  concerned  about  systems 

perfJxroance  and  the  efficient  operation  of  our  computer  equipment.    In  this 

^connection,  we  have  a  snjall  group  of  technically  skilled  professionals* in  our 

T^hnical  Support  Activity  which  maintains  %  rather  complete  library  of 

*•  ^  ^ 

so ftwar;e,  monitoring  tools  Chat  can  be  used'to  identify  bottlenecks  in  systems 
and  validate  recommendations,  for  hardware  changes..    A -great  deal  of  effort 
is  expended  by  this  group  in  identifying  inefficiencies  in  JCL,  sorts, 
netwoi?k  parameters  and  the  like. 

To  comment  further  about  control,  we  haVe^^s^^led  out  very  literally 
the  security  requirements  of  our  data  processing  of)erat*lons.  'These 
instructions  stipulate  such  things  as  computer  room  construction  and  fire 
^protection  requirements  to  Include  detection  and  Halon  extinguishing  systems. 
As  ybu  migiht  expect,  I  cannot  comment  on  the  specifics  of  our  personnel 
^eculity  ai^d  access  control  reqtilrements. 

Of  coiirse,  data  security  is  defined  with  strict  control  over  the 
classification  of  data  fll^s  jand' access  control  to  tape  libraries.  Provisions 
for  a  contingency  plan  are  also  spelled  out  that  Insure  that  each  data  centern 
has  taken  steps  to  provide  for  full  recovery  in  ca^e"1the  data  center 
should  be  .'disabled  or  Incapable  of  operation.  •  ,  * 
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i     -  '    .  •    .  .       ,    :  .  ^ 

.      l^-sftould  ai8p«*di8cu68  the  data  center' audits  which  are  conducted  by 

*    *  ft,  , 

the  Sears  Internal  Audit  Department  and/or  by  our  outside  auditors.  These 
^audits  follow  a  rather  ifoAiaI*'oMtl'ine  and  can  last  from  two  days  to  t^o 
weeks,  depending  on  tfbe  detair  covered  apd  the"  amount  of  application  audit 
invfllfved.    Thes^  audits  check  .for  ^^mpliance' with  company,  policy  and 

corporate  standiards.    -In  a      tion,  they  look  for  secui;lty  problems  fmd 

'  •   •  ^  \ 

irregularities,    ^  -  \  ^  *  , 

In  additidn^  Operational  Reviews  ane  conducted  for  each  data  center 

f       ■  •  ^ 

periodically.     Th€?se  Operational  Review^  are  conducted  -by  a  data  center 
mai^ger  from  another  field  unit  along  with  a  member  of  the  Corporate  Staff.  ^ 
{Jsually,  thfe  revie\#  JLa^ts  fehr^  days  and  covers  organization,  administration 
and  a^l  aspects  df  computer  Operations.    These  reviews  have  proven  to  Ee 

/  -  V  • 

an  e^elleht  methpd'^  of •  communicating' new  ideas  between  data  centers,  and 
*"  » 

'Irtproying  the  efficiency  of  our  operaAions.  \ 

{^-^  to  now  we  ha.ve  talked  about  policies,  organization,  management, 
and  confrol,.f  Perhaps  we  should  (ake  the  last  minutes  of  our  time  and  talk 

\*4  •    ■-•  ■      .  .  - 

about  the  results  of  all  this.    What  has  been  do)e  in  Seats  with  the 
information  resdurce?  ^ 

■•    -  •  '-V  •  .  ■  • 

*  ^6lch  of  our' early  efforts  in  data  processing  .were  given  to  the 
•catalog  and  warehousing  side  of  our  business  and^  accordingly,  most  of 

^-  -      ^  •       '  I  ■ 

tnBs^nformation  processing  parts*  of  this  business^  are  handled  by  computers  * 
today.    Virtually  all  tatalo^  orders  are  taken  •ovej:-/€he  counter  or  by 
telephone  jji  our«selling  units  ^and  transmitted  through  our  communications 

"network  to  regional  computer  oenters  w^ere  the  or<ifcs  are  processed,  priced, 

>  scheduled,^  and  then  filled  ^for  shipment  to  customers. 


From,  this -order  diata,  inventory  records  are  updated  and  maintained, 
and  buyers  are  provided  Vith  merchandising  statistics  and  sales  forecasTc 
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for  this  l)U8lhe88.    This  same- order  data  la^  processed  t^  our  ^ustomer 
Index  file  whixh^lft--the  basis  for  our  jcatalog  advertising  and  distribution 
process •    If  the  order  Is  a  credit  charge  and  has  been  approved  through  oiir 
Credit  Authorization  System,  then  it  Is  charged  by  the  system  to  the 
appropriate  credit  account.    Of  course,  sales  and  accounting  records  are 
<ipdated  In. the  process. 

I  should  mention  that  We  are  making  Increasing  computers  to 

control  the  materials  handling  operations  of  our  distribution  centers.' 
Computers  mbnltor  tray,  slat,  and  hanging  sortert  as  well .as  the  pony^yors 
for  transporting  merchandise  through  shla^lng  and  receiving  operations. 
As  an  example,  computer  controlled  equipment  eliminates  most  of  the  manual 
receiving,  storage,  retrieval,  cutting,  and  shipping  of  heavy  carpet  orders 
in  our  Floorcoverlng  Dlstflbutlon  Center  in  Chicago.     In  ^a  somewhat  similar 
way  but  for  quite  different  merchandise,  our  new  Fashion  Distribution  Center 
iii  E-lk  Grove,  Illinois  uses  .computers  to  control  the  mo^ment  of  flat  and 
hanging  fashion  gop(^p  through  that  dis'tribution  center. 

« 

»  'Our  business  is  retailing  and,  accordingly,  a  large  part  of  our 

program  has-been  given  to  this  area.    Jis  you  ^lay  know,  we  have  noW- 

Installed  elettronic  registers  and  associated  cpmputer  equipment  in  our 

retail  stores.    This  eqittpment  enables  our  salespeople  ta  collect  the  • 

information  needed  to  supiiort  computerized  systems  for  inventory  control, 

payrdll,  accounting,' an4  customer  credit  billing. 

,   .       .  .      i,  ^ 

The  primary  justification  for  installing  this  equipment  in  our 

\  '  . 

stores  was  to  provide  sales  information  for  our  retail  inventory  management 


system.'    But  the  equipntent,  particularly  the  small  computers  in  the  stores, 
is* used  for  other  putppses.    Our  retail  accounting  activity  la  the  stoves 
yses  CRTs  interactive  wifti  the  store  computer  to  handle  the  accounting  and 


^-  ,  *  '    ■•        •  •  ^  : 

auditing  function  and  to  pret^afe  the  usual  accounting  reports  for  stor«.  ^ 
*  use  and  transmission  to  headquarters.      "  ^ 

•  ypu  would  expect,  we  have^  number  of  peripheral  systems  which 

support  the  two  basic  system  structures  involved  for  catalog  and  Mtail 
units.    Our  Cjredit  Authorizatiten  System  is  used  nationwide'  and,  of  course, 
credit  sales  and  transactions  are  computer  billed  by- our  Accounts  Receivable 
.  System.    In.  another  area,  our  service  representatives,  when  taking  a 
customer's  phone  call  iox  repair  service,  can  display  on  ^  CRT  screen 
information  about  the  customer's  appliance  purchases  and  service  'history ,  . 
.jrrepare  the  service-order  for  the  call,  And  update  the  necessafy  accounting 
records  for  , the  transaction.    Of  course,  w^  use  computers  to  process 
payrol^  and  personnel  information  for  the' over  400,000  employes  in  the 
company.       ♦  .  .  ^  ^ 

We  are  heavily  involved  in  the  consojLidati6n  of  data  for  tise  by  • 
territ^ri^al  and  corporate  management,  and  this. has  brought  about  the 
develojpmen"^i)f  ov^r  3,000  computer  progi;ams  or  modules  which  are  run  for 
these  purposes  1a  our  head'quarters  data  cen^^.    Speaking  of  computer 
i^J^  programs,  we  estimate  that  pur  library  of  computer  systems  contains  about 

8,000  program  modules  and  represents  several  thousand  man  years  of 

S'  *  '  ^  \ 

professional  effort.    I  ^ight  mention  that  for  a  program  of  this  ^  S 

magnitude.  oCin  to>an  data  processing  expenditures  last  year  toi*  system 

develbW^t,  maintenance,  and  data  center  operation  as  a  percent  of  *  sales 

was  considerably  below'^the  industry  avferlge  lot  Fortune  500  cpmpanies.  ^ 

In  closing,  I  should  emphasize  the  increasing  importance  of 

"    '■  "  ^  • 

comounlcations  an^  4ata  .tr^smissioQ  in  our  information  processing  network. 

I  must  use  the  term  '.'network"  advisedly  because  today  we  serve  ^ears 
,   *  operations  with  a. number  of  networks.  -  One  of  our  networks  which^'we  call 
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oui<4^atlLonal  Data  Exchange  network  connects  approximately  3^000  Sears 

locatloos  and.abou^,^'^^  of  our  supplier  or  vendor  locations.    This  network 

transmits  our  administrative  telegrams »  our  catalog  order  and  stock 

requisition  voluafe,  purchase  orders  between  our  stores  and  vendors,  about 

1,000  teels  of  mag  tape  flle|i:«ach  day,  and  about  3/4  billion  characters  of 

store  tranHactlon  data  each  day.  ^  X^en  we  depend  on  other  networks  for 

credit  authorization,  customer  service  calls,         the  like. 

'But  "OUT' objective  Is  to  consjOlldate  all  our  comiDunlcatlon  requirements 
^lnto*one  network  operation.    Yes,  otif^  network  that  will  effectively  link 
every  unit  with  every  other  unit  of  the  company  from  an  Informational 
standpoint.  4  By  doing  this,*  we  can  bring  the  use  and^  capabilities  of  tJ)e 
computer  and  communications  facilities  to  every  scgmejit  of  the  company. 

.   We  have  not  yet  completed  such  a  network         Sears,  but  we  are  well 
underway  In  Its  development  and 'Implementation.    As  we  complete  these 
objectives  we  know  that  company  activities  and  management  will  be\better 
^able  to  react  to  the  dynamic  requirements  of  the.,  retail  ^nvlronnjent  and 
win  come  closer  to  having  the  right  merchandise  at  the  right  price  In  'the 
right  quantity  at  the  rlghr  placa  for  tjie  always  right  customer. 


— o~ 
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INTERNAL  >aigAGEMENT  AND  CONTROL 
'     SYSTEMS  IN  DATA  PROCESSING 


Vincerjt  Hussain 
*    EDP  Consultant 
Arthur  Youlig  &  Company 
YoxJc/  NevT  York 


The  typical  MK/EDP.  Department  has  grovm  dramatically, 
has  acqomplishe*  this  growth  with  limited  funds>  and  is 
continually  hard-pressed  to  render  services  and  product 
tangible  outputs.    Many  MIS/EDP  managers  have*  not  taken 
the  tinte  to  truly  consider  how  they  should  properly  operate 
their  deBiprtment.     This  paper  identifies  the  internal 
Hianagement  systems  required  for  the  effective  a<taiinistration 
and  control  of  an  Mi's/EDP  Department. 


The  abetraot  of  this  paper  ia  included  fop  the  iniereat  of 
'the  veadeip.     Unfortunatety^  the  full  paper  rwaff^ot  received 
in  time  for  publication.     For  more,  information^  pleasd 
oontaoj  the  author,  ^  ^ 
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COST  REDUCTION  IN  UNIVERSITY  INFORMATION  SYSTEMS; 
THE  OPPORTUNITIES  AND  THE  PITFALLS 


I    ^    Michael  P.  Aherne  ^ 
Vicp  President  . 
Integral  Systems,  inc. 
Fl^mington,  New  Jersey 

Joseph  J.  Navarro  ^  ' 
Associate  Director,  CCMS 
Educational  Support  Group 
Rutgers,  Th:a  State  Univer'sity 
New  Brunswick,  New  Jersey 


Computerized  information  systems  are  often  installed  to ^ 

reduce  costs.     Frequently predicted  reductions  are  not 

realized;  and ^ sometimes  costs  are  actually  Increased* 

This  paper  explains  why.    Three  studi^  2|^e  presented 

that  cover  cost  reduction  projects  in  the  areas  of  system 

^  *  t#  ^  . 

design  artji  development , ^teleprocessing ,  and  user  operations, 
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INTRODUCTION 

  • 

There  are  generally  three  rationales  foir  the  creation  or  acquisition 
Of  new  hardware/software  systems.   The  first,  which  is  not  ^li recti y 
related  to  this  discussion,  is  a  mandated  action  —  a  new  or  changed 
law  forces  yojj  to  modify  your  current  practices  as  with  the  Buckley- 
amendment,  Affirmative  Action  requirements,  or  a  collective  bargaining 
settlement.  • 


Secondly,  it  may  be  determined  that,  in  order  to  fulfill  its  goals 


and  objective$,  the  organization  should  be  doing  something  that  it 


currently  is  hot  doing  or  that  an  existing  operation  should  be  im- 
proved.    One  pf  the  ways  Unique  University  might  do  that  is  to- in- 
stall a  data  processing  system  to  monitor  each  of  itsstudents. 
Now,  that  sy|Stem.  is  going  to  cost  more  thaa  whafyou  have,  but  it 
is  gffng  to  lenable  you  to  do  your  job  better  than  you  are  now  doing 
it.    The  clerical  cost  of  monitoring  your  student  population  pro- 
perly without  a  data  processing  system  would  be  astrpnomical ,  and 

/■ 

•it  is  these  costs  which  are  avoided.  « 


As  shown  in.figure  1,  there  are  ^ree.'cost  measures. involved:  X, 
which  is  the  current  cost;  Y,  wh'ich  is  the-cost  of  dolng^the  job 
properly  without  a  hew  system;  and  Z,  which  .is  the  cost  of\^ing 
the  job  properly  with  a  new  system.   The  proper  cost  comparison  then 
Is  Y  vs.  Z,  not  X  vs'.  Z.   This  is  a  cost  avoidance  jusft^cation. 

The  tWrd  rationale  is  that  actual  cost  savings  —  to  do^the  same 
job  we  are  doings-today,  but  save  money  do1n§^4^  by  installing  a  . 
new  computer  system  —  a  new  piece- of  hardware  or  spftware. 

229        ■  .       .  I,.  ■ 


Current  .  Cost  with  '       Cost  without 

Cost  system  system      _  * 

*'  ,  FIGURE  1 
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Justification  for  nai^  or  improved  sifsteifcs  ,is  most  often  a  combination 
of  cost  avoidance  and  cost  savings,  but  rarely  Is  ft  so  identified. 
This  presentation  covers  areas  where  cost  avolda^e  or  savings  might 
be  anticipatecl  as  a  result  of  new  systems,  some  of  the  probT^ims  and 
pitfalls  encountered  and  why  they  may^not  be  anticipated, "as  well  ' 
as  some  things  that  can  be  done  to  avoid  the  problems  ahd  pitfalls 
or  at  lesast  be  aware  of  them  and  the-ir  possible  ibp^ct  upoft  you. 

II.    ANTICIPATED  COST  SAVIfJGS/AVOIDAfiCE  .  '     '  ^ 

An  area  often  identified  as  a  cafididate  for  savi/\gs  jis  that  of  system 
maintenance.  ^Fewer' man-hours  will  be' needed  for  a  giveq  maintenance*^ 
problem,  becaus.e  new  techniques  of  higher  le\^l  \prbgranining,  struc- 
•tujred  programming,  use  of  lit)rarfes  and  table-driven  concepts,  will-  r 

all  contribtrte  to  easier  and  faster  maintenance. 

•   ■  J" 

^^Secondly  —  and  this  is  probably  the  most  often  used^^^ling  [Joint 
of  a  new  system  —  much  ISss  system  enhancement  fiiai:>|tfower  will  be  needed 
to  support  a  new  'system.    Hopefully,  amy  nevn|ys^m  meets  curr^  an^ 
short-term  projected  user  needs,  so  there  Is  not  >;  constant  stream 
of  requests  to  make  system  changes  tojneet  today  Is  envirjDnment. 
Tho§e^|©<ftur^s  should  be^ilt  intfr\^he  sysJStfm. frdm  its, conception.^  ' 

Another  area  of  proj^ted  savings,  par^icularly/in  the  hardware  area,  - 
is-  that  of  mechanical  effi.ciency  -r  moV'e  '^bang  for  the  budc."  While 
a  clock-hour  of  time  on  a  newer- large* computer  h^s  a  greatfer^base  ccTst, 
^    you  can  do  much  more  in  that  time  than  you'can  on  your  current  machine. 
^ AnMnsti,tution  provi/iing  on-line  add/drbp  services  for  its  students, 
for  example,  may  be  abje  to  do  five  times  as  many  add/drbp  operations 


'    in  an  hoiu^  on  the  new  jnachine^s  it  could  on  the  old.    Even  if  the'  , 
new  ciiftputer  co&ts  -threSe  times      much  to  l^ase,  it  is  therefore  ob-  * 
vious  that  the  dost  per  ad4/drop  is  much  lower •   An  Illustration  of  \ 
the  dewnihg.6osts  of  hardware  yhich  are  cfccurriny'with  a  growth  in 


efficiency  is  shown  in  Figur'e  2. 


A  fourth  area  ^projected  savfngs  appearing  in  many  froposals  for 
^;i^r?i^^^        is  that^of  repl^icing  persontW  ^gosts  with  machine  expen- 

ditures  (see  Figure  3) ^historically,  "people  cost"  —  salaries, 
'    fring/B  benefits.^etc.      h«t^e  been  jdramati call y  increasing  while,  as  / 
'    jnentiohed  above,  machine  urirt*€OS^s^ve  decreased.  *        .  ''^ 

The  last  general  .ar*64  of  projected 'savings  has  blen  in-^the  area  of  sup- 

plies  and  support  services.,   i^eplacing  paper  and  print «time  with  mi- 

1     .*  * 
cro'forms  or  on-linis  facilities;  reducing  file  folders,  cibinets,  an4 

*  ^^^^ce  space  (which,  by  the. way  is  a  major  overKead  cost  item,  often- 

oW^iool^Kvreplacing  key-data  operators  wit>i*point-of -origin  data  ' 

capture  —  aTl'of  these  .can  ^ave'Wgnifi cant  expense  in  the  overall  ^ 

opreijation.    ^  ^      r        -  • 

mEMS  andVitfalls,       .  ^   ^  •  •  ^ 

TherkVe  many  common  problems  ao^  pi tf alls  encountftred  in  cost, sayings/ 
avoidance  attempts;  -Thot,e  of  k  in  systems  a©d  the  users^ho  hav<^ 
been.dealing^rfith  us  over  the  y^rs  sfe  well  aware  that  our  promises- 
to-perfprmafice  ratio  has. not  been  very  good.'  .-There  av^,  I  believe,  ir 
^  .  two  overall  reasons  for  that.  ♦  The  first  relates 'to  simply  not  J^eal king' 
the  anticipated  savings  of.  yhich  I  have  just  3p^k6jj^the  second 
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that  completely  unforeseen  occurrences  and  costs  arise  when  afiid  after 

a  new  system  is -insftal  led  —  for  instance,  the  mandatexl' 9hanges  men- 

♦  .'^ 
^tioned  above,  \»  •  ' 

Often,  antjjcipated  maintenai(ce  savings  go  down. the  drain  when^  it  be-, 
comes  apparent  that  the  new  software  you  have  acquired      IMS  or  a 
SUPERDUPER  Financial  Aid  System—  is  gqing  to  require  talented  a[nd 
expensive  specialists      see  to  i^*s  care  and  feeding  (see  Figure  4)/  . 
An  experienced  and  capable  sta1?e-pf-:the-.a^*t  s/^twSre^  expert  is  going 
to.  cost  you  a  Jot  more  than  a  'COBOL  programmer  ^rainfee.    ThW  situ-^ 
a tiori  quickly  worsens,  bpcaiise  the  worfc  produced  by  these  specialists 
can  onlv  be  maiHa^ned  by  others  of  theif  ilk/  It  is  hard  to  find  • 

'a  programner  whii'^is  blase  in       Vace  of  a^qjyirige  required  for  a  pro- 
gram  which  contains  16  leveivo^  nested  IF'^.    So  you  have  to  Krre  more 

•expensive  people^  traii^\^ur  current  gjctenpel  in  the  new  techniques^ 

\  ■  -  "  ^  \  - 

and  then  pay  theSm  accprd^^ly  lest  they  "and^theirAewl/ acquired  skills, 
"  flee  to  greened  pastures .✓'And^thp  more^  SMb'lle  effect  of  establishing 

^  highly  specialized  staff'is  the  loss  of  flexibility  in  assigning 

♦     ,  '  *    ^  \  •     -  ^  \ 

,  resjoilrces  and  thjp  disappearance  tff  cross-training  and  transfer  oppor- 

tunities;  all  of  which  qan  result  in  a  need  tp^expand  the  staff  over- 

all.    In  any  event,  the  errihfesult  is'that, -wh-ile  fewer  maintenance 

hour>s  ne6d  be  spent, 'each  hour  is  significantly  more  expen^i.ve. 

The  area  of  system  enhancement  is  probably  the  area  v»here  unexpected 
costs  and  unachieved  savings  most  frequ^tlyl^cur.  'There  are  two' 
main  reasons  fdr-this:;  The  first  fs'that,^^  major  systems  effort 
.(1-3  yearsK  -the  funq.tional  ^.peciflcationsll'e  constantly  evpVvimn  — 


there  an^  legitimate  changes      the  user  operation' which  otscur  betWepn 
the  day  the  sjiStem  is  ttesigned  and  the  day  Tt  -is  installed*  x^Rarely 
does     project  plan  include  the  time  op  resources-  necessary  to  deal 
with  this  phenomenon..    Secondly.,  one  invariably  encounters  Navarro's' 
Law  of  Data -Processing,—  "Today's  luxury  is  tomnorrow's  neces5ity"r; 
and  its  .corollary,  "Every  day  a  new  demand".    User  needs  will  expa-nd 
and  fill  ,to  overflowing  the  capabilities  of  a  new  system  ffom'the  <Jay 
it  is  operational.    Sometimes  it  i's  justified,  sometimes  not,  but  it 
always  happer#.  ^  ^  #  - 

A  newly- ins  tailed*  systemA  may  contain  27  standard  reports  which,  ac- 
cording to  the  feasibilib^,  §tudy  and  the  system  design,  will  fulfill 
.^8%  of  the  user's  information  retrieval  needs. To  cover  the  rest 
you  include  a  Random  Report  Generator  to  be  used  in-«emi -emergency 
cases Wei  1,^  these  semi -emergencie^' suddenly  begin  to  occur  three  times 
a  day,  and  the  run  costs  of  the  RRG,  which  .might  be  inherently  infff- 
ficient  or^misused  due  to  hazy  specifications  typical  of  emergency 
requirements,  are  forcing  .you  to  buy  time  to /un  the  payroll.  The 
net  effect  of  this  gr^th  in  user  requirements  is  illustrate^  in 
Figure  5,  ^Moreover,  special- COBOL  report  writers  are  produced  like 
crazy,  an<)  your  enhancement  costs  skyrocket,  as  will  ^our  future  main- 
tAMmce  costs.  ^ 

More  "bang  for  the  buck"  savings  are  difficult  to  realize, 'because  the 
first  new  system  to  need  a  facility  (IMS  DB/DC  for  instance)  is  often  ' 
charged  for  its  acquisition,  even  though  it  does  not  need  all  of  the 
facilij^.    Then,  too,  interfacing ^requirements  will  often  force  a  slow- 
down Df  production. 
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The  personnel  savings  which  are  glowingly  .touted  at  proposal  time  never  ^ 
quite  seem  to  be  realized.    Except  in  rare  cases,  personnel  are  not 
eli4iiinated.^  In  the  Veaf  world,  they  are  ar  best  replaced.   A  need 
for  a  clerical  position  may  be  eliminated  by  a  new  system,^  but  the  same 
system  adWs*^  ls«>  entry.operator  to  the  .data  processing  staff.  Such 
re-assignment  is  almost  always. toward  higher-priced  positions,  A 
sortitlg-bursting  clerk  becomes  a  data  control  specialist.    A  programmer 
becomes  data  base  administrator.  '  ' 

Supplies  and  services  Jiving-?.  Forget  it.    Users  are  uncomfortable 

with  data  they  cannot  see,  touch,  and  tastfe—  "...  tfut  I  can't  write 

'    ^  J 
on  microfiche".    Also,  the  first  system  outage  or  downtime  results  in-^  , 

anguished  cries  fdr  hard-copy  ba^ckup  with  the  associated  c^ts  of 

reduhdancy  (see  Figure  6).   Here  again,  Navarro 's' fifth  law  operates  — 

the  user  who  last  year  maxle  do  with  weekly  batch  file  update  and  printing 

•  # 

now  cannot  possibly  exist  if  his  terminal  is  down  for  a  half  hour. 
This  results  in  great  pressure  for  ^edundant»  hard-copy  bacl^  w 
redundant  hardware.  ^  .  . 

Midway  through  the  project,  not  only  do  you  find  your  savings  projec-s^ 

« 

tion  being  chipped  away  by  all  these  factors,  tut  a  host  of  unfore- 

4  — 

seen  and  unplanned  for  budge t-e^tijr)g  dragons  also  rise  up  and  attack 
you.  *  .         \    ,  ' 


One  df  the  most,  common  ^things  you  find  is  that  you  did  not  pay  atten- 
tion  to  your  curves.    We  all  know  about  learning~and  error  curves.   ^  . 
J4hen  we  estimate  system  thruput,  do  we  count  the  transactions  that 
have  to  be  re-done  because  of  errors?.  Do  we  guesstimate  clerk  time 
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by  how  long  it  would  take  us  to  do  the  Job?   Probably.   Should  we 
estinate  that  way?   Learning  rates  "ftdv^  a  p^rofound  impact  on  the*f- 
fective  use  of  a  new  system  whether  in  the  transaction  error  rates, 
as  illustrated  in  Rgure  7,  or  in  the  capabilities  of  reader:s  1#»un- 
derstand  and  utilize  a  new  management  report. 

% 

Are  we  aware  that  a  prompting  feature,  so  vital  in  a  new  interactive 
terminal  system,^will  become  a  time  waster  which  is  irritating  to 
the  point  of  physical  violence  after  the  user  has  worked  the  system 
for^^while?   Sure  vte  are.      ^  ,  '  ^ 

What  aboi/^  the  design  mistake  dragon,  otherwise  known  as  "But  I 
thought  you  meant which  results  in  re-design,  re-programming 
and  re-testing.    Programmers/analysts  are  human. 

How  about  peripheral  support  of  both  the  user  and  the  system  developmenf 
team?   Did  the  original  proposal  or  plan  include  costs  of  electrical 
power,  air  conditioning,  telephone,  security,  etc.,  etc.?  Systems 
do  not  run  in  a  vacuwn.    Project  team  members  need  clerical  and  ad- 

migjstrative  services.    Does  the  plan  for  the  new  system  reaTistically 

*  *    *         ^    *  *         *  * 

allow  for  computer  time  and  transcription  sufficient  to  carry  the  systjem^ 

through  a  thorough  testing  cycle?  Are  there  provisions  of  your  time 
and  that  of  the  users  for  training,,  procedures  development  and  check- 
out, review  meetings,  parallel  staffing,  conversion,  design  and  spe- 
cification  evaluation,  and  the  myriad  of  other  people-consumers? 


Finally,  there  are  the  external  factors  over  which  we  have  no  control. 

* 

Information  systems  are  all  to  one  degree  or  another  designed  to  fit 
the  functions  of  vari()us  components  of  the  institution.  What  happens 

'       ~  13' -2-11  '  ■  '  '• 
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If  there  Is  a  reorganization  aiifa  those  functions  are  distributed  dif- 
ferently?  What  iiappens  when  ^  vendor,  who  has  won  a  software  develop- 

/  « 

ment  contract  with  a  low  bid/defaults  and  disappears?   Can  you  get 
-    the  job  done  for  the  same  price?    It  is  not  likely  J  A  view  of  the 

cumuTative  effect  of  these  vaVious  cost  factors  is  presented  in  Figure  8 
the  overall  costs  for  a  system  are  portrayed  ovef'.the  long  term. 

IV,    WHAT  TO  DO  ^  .  ^ 

Now  that  I  have  scared  everyone  off  from  attempting' any  new  systems 
effort,  what  next?  Well,  users  do  some  things  and  we  do  some  things.^ 
Now  that  the  majority  of  the  cost  inducing  dragons  have  been  spotted, 
what  can  we  do  to  stay  out  of  their  territory?  '  * 

Users  need  to  be  realistic  a.nd  real-worldish  about  their  functional  ' 

needs.    Be  cost  aware  of  what  the  new  system  should  be  asked  to  do. 

Bob  Townsend  said  that  "Systems  are  like  roads.    Very  expensive. 

And  no  good  building  them  until  you  know  exactly  where  they're  going 
1  -  ^  * 

to  wind  up."     Know  where  you  want  to  wind  up.    Prograimers,  analysts 
and  DP  managers  are  not  infallible  gods.    Ask  questions.    If  you  went 
to  a  doctor  because  of  a  minor  pain  in  your  stomach,  and  he  told  you 
that  you  had  an  ulcer  that  needed  inmediate  surgery,  would  you  let^ 
him  whip  out  a  scalpel  and  conmence  slicing  right  there  in  , his  office? 

•  Do  not  let  your  technical  staff  cut  you  up  at-wilK   Ask  these  folks  ^ 

•  questions  abojjt  thfeir  proposed  solutions  to  your^roblems.  Justify 
those  solutions.  *  - 


* 
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^Robert  Townsend,  UP  the  Organization,  Greenwick,  Conn.:  Fawcett 
Crest  Book,  p.  19.  ,  • 
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*Try  not  to  get  spoiled.    An  dn-lkie  real-time  computir  system  probably 
generates  more  neuroses  than  h  minor  war:  '  ^ 

-  It  is  impressive.    Look  at  those  figures  march  across  the  screen. 
Look  at  this  huge  hulking  monster  who  is  at^iny  coimiand.  Jsn't 

it  wbnderful . 

-  It  works.    Things  get  done.    If's  so  dependable..  L  can  really 
depend  on  this  system.    Why,  I  tr^ist  it  with  my  li^.    -  . 

-  It  gives  me  prestige.    Bob  Smith  may  h^ve  his  unlimited  expense 
account,  Sadie  Jones  may  have  a  BigeJow  on  the  fjbor,  but  1  ' 
have  the  latest  in  computer  systems,    fat  yoljr .hearts  out. 

Now  comes  the  day  when  I  press  the  attention  Key  until  ^y  finger  bleeds 
and  there  is  no  response.    The  call  goes  to  the  system  analyst  and,  ', 
whatever  the  words,  the  message  1s  clear      "If  this  system  does  not^^ 
come  back  up  immediately,  the  world  will  end!! !"    (See  Figure  9.) 

Ir^ reality,  of.  course,  from  a  completely  rational  point  of  jievrry^u^ 
cafTvprobably  do  very  will  with  a  certain  amount  of  ^s^stems  failure-   *  . 
Mrfny  terminal  vendors, ''for  example,  will  contract  to  have  a  itelfunc- 

''fx  *  - 

tioning  unit  repaired  or  replaced  within  four  hours  of  i^our  service  . 

call.    Is' saving  that  four  hours  of  los-t  jtime  really  worth  the  lease  ^ 

or  purchase  of  backup  equipment,- gr  the  constant  production  oft  reams 

of  redundant  reports?^  •  n'^       ^  ^ 

•  •      '\  ...  ' 

And  what  should  we  sorcerers  do?   Working  with  users, we  rteed  to 

much  more  realistic  ill  terms  of  our  professional  needs.    Cast  a^hard 
'eye  on  time  e<^imates.  *  Programmers,  in  the  incitement  o?" getting/ soft- 
ware to  work,  forget  every  other  test  shot,  if  you  have  not  done  any 
major  systems  installations  lately,  .5Q0  or  more  maa-days  ar^  requil'^  ~ 
recall -that  th^re  is  a  draistic  difference  between  large  iwifttenance 
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or  6nhranceffienr  job^i^d  a  new  design  and  development;  moreover  rejcognize  * 
that  a  vfhiz-ban^  maintenance  analyst  may  be  the  wor^t  poss-iMHe  personality 
|.to  (Tesign  aorf  install  a  totally  new  system/  •       *  '    ^        *  •  ,    . '  ' 


'  Include  niany^ev|dKbints  in  a  project  p'Tan,  not,  only  for.  post  per- 
formanrce  of  the  project  team,  but  also  to  rpthink  and  confirm 's pec ^- 
fications.'  ^  *  '  * 

Be  careftfl  w^n  .taflnng  abdut  future, plans.-  A  typica?  conversation,  • 

goes:  (     ♦  ,  " 

.  Irving  U^er  —  "Say>  by  the  way, ^  could  this  new  system  foreAsf  * 
•  enrollment.  pr(;jfi4^?"  '  ^ 

.  Sam  Analyst- —  "Sure  it  coul^l".  Piece  of  cake*"'    -      '       .  / 
Those  were  the  direct  quotes,-  j^Asked  for  a,TSp^tition  ojULhe  conver-  * 


ojl^h 


^  satioff,  the  versions  would  most  likely  be;.  > 

^   Irving  U^er  -"^yl  aske^  Saylf  the^  new  system  -  you  know  the  bnef 
t.  I   %        the  student  system  which  will  be  installed  next 
*  month  -^Wpuld  be  able  to  fof^cast  fenrpllment 
^  ♦         .  profiles  rigbt  away,/and  he  "said  if  definitely 

^    '     w^ld  dp  that.".         7     '  -  •  . 

-/  ^  ,  ,  ^  .     .  ^    '  ,     •  *     /  x 

X^l"  Analyst      "Oh,  Irv  wa  n  ted  /to  k  now*  i  f  we  sould  poslsfbly  add 
If-        ^    .  on  an  enrollment  profile  forecasting  sybsystem 

■  at  i^bme 'future'  time,  *^1I  told  hint  th^t  we  could 
•    .    ^         easily  begin  t^  plan  th^Njj^of  enhancement/*  ^ 

Se  |ery  clear  when  talkihgf  ^bout  system  capablfitiefe^ 

Next,  Jfery^o  amortize  hardware.,  software,  and  operations  costs  over 
apprications  and  over  time.    Remenfrjpr  that' a  lot  of  mtlea^,  soiie  of^, 
whiCT  you  can  wot  how  even  eh\/^isionV  will  be  realised' from. c4^p^onehts  ' 
you  install  now-.       >     _ ^;         u  - 


Have  professional*  cross-check  one  another.    In  order  to  do  this  kind 

fflutuaT". constructive  criticism,  you  must  haye  a. team- that  respects 

one  anbther;  the  ind4viduals  must  be  mature  enough  rtot  to  identify  their 

t*'  ' »  *  •  ^ 

>persona1  worth  wfth ^ the  work^they  create  (see  Figure  10).    The  effort 

.  •  ^  ^^>^  •  '  'S 

you  put  into*  building' this  kind  of 'team  win  pay  multiple  dividends 
•in  tfre  future^   Use  ^f  the  new  stjJfctjired  desi^  and  programmer  team 
techniques*  are  useful  ^Ijere. 


TljjS  .brings  up  another  point,-  Whep  evaluating  project  control  tools 
^nd  me thodcxl ogees',  remember  that  each  of  them  has  a  specific  goal  and 
ratioriale;  anci  iwas  probably  developed  with^a^  partj-cualr  set  of  criteria 
in, mind.,   Thus  CPM,  developed  by  Rem ing toil  Rand" for  a  project  they 
iifttalled  for  Dupont,  concerns  itsel-f  with^  costing  at  design  time; 
PERT,  created  by  Bdoz  Allen  for  themU.S^  Navy 's  Polaris*  prqject,  is 
primarily  concerned  with  time^  and  look$  at  cost  only  in  retrospect;. 
HlPO,  initially- used  by  IBM's  Systems  Development  Divisioh,  is  strongest 
in  supp5^ting  Increased  efficiency  of  prpfessiona>  j^ources.    You 'must 
fit  the  tool  .t6  your  situation      using  a  project  control  systtsm  deve- 


loped^elsewhere  "as/is"  without  tadloring  it  would  be.  as  disasterous 
as^rnstalling  another  institution'^  accountffig  system  "as  is"  and^ex- 
Recti ng  ^it.  to  run'gl itch-free.  ^       '  ,  • 

Systems  are  said  to  fail  for  one  -or  more^af  trfe  following  reasons;^ 
each  of  which  can,  instead  of  failure,  16ad  to  deteriorating  cost* 


'r  \  ^'        .'V        '   ^   ^;  : 

^Understanding  MIS  Failures,  Proceedings  of the  Wharton  •Vn^ 

op  Research  on  Computers  in  OrganizatSfons",  H.L,  Morgan  and  J.V.  Soden* 

{Philadelphia,  PenhsyTvahia:  1973).  ^           ^  *       V  ^     '  ^ 
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FIGURE  10 


effecttveness.'  -  ^ 

-,Ope^*a>ionaT  FalTure  ;  * 

(The  syst$M'does  not  do  what  the  user  needs  It^to  do* often* 
because* neither  the  user  nor  systems  can  agree- on  what  that^ 

-•Economic  Failure  i 
r  '  (The  systerr^  does  not'-  for  sociopolitical  or  other  reasons  -I 
address  rea^l  cost  savings  potentials.)  .  ^         "  . 

-  Technical  Failure  ^ 

-  >  ,  (A  prime  example  of  thiris  a  system  utilizing  highly  *soph1s- . 

"  ticated  tooU  ^hidh  runs  /too  slow  to  meet  the  required  pro- 
.duction  schedule  -  tuition  bills  coqie  out  w1t;h  term  grades,) 

-  Development  Failui^e'  /•  > 
(The  effort  to  ^develop  the  system ^je^ceeds  time  or  dollar  bud- 
gets or  bpth  iTnd  thereby  so  increases  th^  total  cost  that  the 
return  oh  investment  disappeifs.)   •     1        '  ^' 

-'Priority' Failure  ; 
CThe  wrong  sequence/of  development  is  followjed  so  that  ex- 
1"  cessive  costs  are  incjurred  and/or  cost  savings. opportunities 
"     are  lost  or  delayed.) 

In  order  to  avoid  failure  or,  more  typically,  diminished  effectiveness 

♦ 

a  new  system  installation  must  be  intelligently  planned,  realistically 
estimated,  carefully  implemented,  and  closely  monitored;  in  a  word> 
new  systems  do  not  happen  they  'are  managed  into  .being  by  persistent  * 
effort.  \  '    *  .  *  ' 

•  :;    .        ,  .  V.    _       •  • 

■  ^  .  •  ,  V  *  •  ♦  •  * 
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ADMINISTRATIVE  DATA  PROCESS! 
TEN  YEARS  LATER 


John'w.  Hamblen  .  '  *       *  Jj 
•Chainn^n  dnd  Professor  of  Computer* Science^ 
University  of  Missouri 
Rolla.,  Missouri     •  '  \ 


'The  National  Science  Foundation  supjKprteij  1966-^67.        ,  , 
Inv^tory  of  Computers  in  U.S\  Higgher^'^Education  included  . 
a  check  list  of  administrative  processes  for  wlWch  the  . 
^respondents  indic^ftfed  the  method  of  processing  b^ng 
used.     This  paper  uses  recent  d^ta  to  "show  the  changes*  ^ 
whibh  have  taken  place  and  to** what  degree/ \ A  look  intp 
the  future  impact  of  .new  tejc^ip^logies  oYi  Administrative 
Data  Procea&ing  are  also  giv«en.  ^  V  ^ 


% 
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ADMINISTRATIVE  DATA  ,PROCESSlNQ  -  TEN  Y^EARS  LATER- 
"^^^  .  Joiin  w!  Hamblen 

'    •       *     University  of  Missouri  -  Rolla  • 

Background 

•In  May  1967  ^a  contr^ct'was  awarded  by  the  I^ational 

^       Sciene^  Foundation  to  .Southern  Regional  Education  Board  (SREB) 

to  'plan  and  tonduct.  an  inventory  of  computers  in  U>.yS.  Higfier  ( 

Education.  '  A  (questionnaire  was-  mailed  to  the  2500  institu- 
•         •  i'  *  > 

tibns  of.  higher  education  list'5r^by>  the  U.S.  Office  of 
'  ^  Education.    Responses  were  received  from  nearly  ?000  of  these 

*    institutions..     Summaries  were  reported  by  Hamblen  .  The 
_      survey  instrument  consisted  of  five  parts  with  the  fifth  deal; 
i^§  with  administrative  data  processing.'  Hamblen's^  report 
Was  prepared  under  another,  contract,  which  wft«s  awardefl  ' 
SRE?  iji  February  1970.    This  contrfect  also  provided  for  the 

1     '  '  '  "  * 

compilatiort  of  another  inventory  of  computers,  their  uti,li^ 

^ "    -   .  ' '  '  y  § 

zation  arid  related  degree  programs  in  U.S.  higher  education, 
for  the  academic  and  Fiscal  year  1969-70>  However  this -time 
•  th*  -administrative  data;  processing  portion  was  excluded. 
Summaries  similar  to  those  reported  by  Hamblen    were  prepared 
for  publication  by  the  National  Science  Foundation  in  June 
1972  .  ^  In  botl;^  cases  summaries  on  a,st,ate  basis  were  pre- 
pare/i  but 'not  published.  /  '  - 

In  order  tp  proyide  continurng  access  to  these  data 
files,  tjTLey  were  moved  from  thb  Southern  Regional  Education 
Board  in  ^tlant^i  to. the  Univerftty  of  Missouri  -  Rolla  in 
.August  1972* when  the  Computer  Science  project  director 'at 
.    /  .  .    •  »         .  ^ 


SREB  movid  to  Rolia  to  become.  Chairman  and^J>ro£essor  o£ 
Computer  ScieAe  at  UMR.    NSF  Grant  EC- 37530  was  awarded  to 
UMR  in  March^  1973,  for  "Conversion  and  Maintenance  of  Data 
Files  on  Oomputers  in  U.  S.  Higher  Education"  and  another 
grant,  was  awarded  in  June  1975  for  the  condflftt  of  a  fourth 


inventory  of  computers  in  U.  S.  Higher  Education.     It  was 


een  ayai] 


hoped  that  "^prtliminary  data  on  1975-76  -woald  have  be^n  ayail- 

•si 

able  by  December,  1976.     However,  burea^(jWatic  complications 
arose  which  caused  a  one-year  delay  in  getting  forms »cle4red % 
by  the  Office  of  Management  and  Budget.    The  portion  on  • 
administrative  data,  pTooessiag  has  been  reinstated  and  the 
;tems  changed  fo  agr^  with  the  Program -Cla^ssification 
Structure  published  by  the  National  Center^for  Higher  Educa- 
tion  Management  Systems  (NCHEMS)  •    .The  actual  list  was  p.ro- 
vided  by  Charles  Thomas,  Executive  Director,  CAUSE,  and  a- 
consultant  to  the  Fourth  Inventory  of.  Computers-  in  Higher 
Education  (FICHE)  project. 

The  three  previous  reports, primarily  consis^e^  of 
straightforward  tabulations  and  extrapolations  wit^frTTi ttle 
or  no  interpretation.    This  was  left  to  Jhe  ^readers?.  There 
will  be  two  publications  for  the  1976-77  inventory^  The 
first  is  to  be  comparable  to  the  1966-67  and  1969-70  publi- 
cations and^ the  second  is*to  be  an  interpretative  report  that 
win  .follow  the  first  as  quickly  as  possible. 

Expenditures*  ^ 

4 

Projections  made  froTi^  past  inventories    i;idicate  that 
"computing  expeii^ditures  in  higher  education  may*  be  in, excess 

f  2b'3  ' 
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Figure  1 

Estimated  Total  Expenditures  for  Computing  in  U.S.  » 
Higher  Education  1963/through  1980 
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rip,ure  2 


Estimated  distribution  of  PxTicndittnses  for  Instruction, 
'  Resrarch  and  /^dniristr^t i vc  Ij.ses  oY  Con^puters  'in 

I.  S.  [Iir,her  l.cnicatioh,  1(;A6>67.  '  ' 
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SERVICES  TO  OTHER 
INSTITUTIONS  AND 
INDUSTRY 
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Estimated  Distribution  of _ Expenditures  for  Instruction, 
Research  and  Administrative  Uses  of  Computers  in 
U..  S.  Highei^ducation,  196^-70,  -4 

'  '    '       '  256     ^      *  ^ 
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of  800  million  dollars  for  1976-77  (see  Figure  1).     Tt  is  not 
surprising  ^len  that  Federal  agencies,  State  legislatures, 
State  governing. and. coordinating  boards  ,  and  administrators 
of  the  individual  college's  and  universities  are  hungry  for 
data  on  this  seemingly  ever  expanding  facet  of  higher  educa- 
tion. 

^    One  of  the  expected  changes  in. computer  systems  is  the 
increased  involvement  with  networks,  and  another  is  the  more' 
extensive  use  of, the  mini-computer  as  a  sole  facility  ior 
^the  small  collegeand  as  a ^supplemental  facility  in  a  larger 
institutional^  •  '  ^ 

9 

*     The  percentage  of  expenditures  for • administrative  uses 
increased  from  301  in  1966-67  to  34-%  in  1969-70.    The  dollar^ 

amounts  were  66  million  and  Ifrl  million,  respectively,  (see 

*  •  -,1. 

Figures/2  and  3'^  .     For  1976-77  the  percentage  may  be- as  high^> 

as  40%  or  in  exce^ss  of  300  milli^|J^  ^  ^ 

Pervasjfailfeness  of  Cdfflputer  .Usage  for  Administration 

Approximately  three  out  of  fbur^of  the  college  'and  uni- 
versity  computer,  insta^llations  are  doing  some  administrativiSi, 
data  processing  (5'ee  Figure  4).-    Grade  report^and  class 
rosters  top  the  list  (see  Table  1.)  of  administrative  appli- 
cations  being  ru#  on  the  computer.    Table*2  is  a  copy  of  the 
complete  summary  of  , status  of  machine  usage  for  aiiminist^a- 
tive  'applications  'in  1967.    A  similar  summary  will  be  «fail- 
able  for  1977  but  thp' application  titles  will  conform  to 

V 

the  NCHEMS  "^PCS  titles.    The  "on-line"  figures  are  probably 
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TYPE -OF 
COMPUTER 
USE 

BATCH 

.  '(*) 
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ON  .  * 
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.  1966-67 
COMPUTER 
•  (%) 
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Table  -1 

*  V 

The  Ten  Administrative  Functions  Most  Common  on  Computers 
During  1966-67  and  Estimated  Percentages  for  1976.  } 
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•i^  $tat*ia  Qf  Machine  Usage  for  Adihinj^trative  Datai.Pr*oce.s^sing 

"    '       *  1967". 


261 


,too  high  due'  to  copfusion  of  terminology?^  Many  of  the  appll-  . 

cat\ons  rfp?)rteB  as  being  on*- line  in  1967  were  actually' ''in-  ^ 

Lilfe".    A  definite  shift  to  the  right  (i\e,  to  batch  and  on- 

lijae  cbmputer  usage)  thas  occurred  since  1967.    Pr^ss^ures ^being*  • 

exerted  at'^ll  levels- 'for  accountability  have  forced  the  ^ 

♦  administrators  to -getierate  every  conceivable  report  or  statis- 

•  * 

tic  which  can  be  used  for  this  purpose^  ,  As  theichief  admin-  .  ^ 
istr^tors  became  jnofe  and  more  familiar  with  the  computer  and  ' 
the  systems  become  more  responsive,  this  trend  will-  continue.. 

Extent  of  Sharilig  Computers  with  Academic  Users     •    '   -       '      *  '  ^ 

In  19^7,  12%  of  the  computer,  instaTlationsMjpere  dedicated 

to.  adminis-trative  uses,  wher%as  this*  percentage  droppejd  to' 10% 

\  .  ^ 

by  1970  ^  (see -Figures  5  -and  6).^  On  thfe  other  hand  the  -p6r6ent«age' 

"of  inStalls^tiojisT^eing  used  for  ^esearc'h ,  instruction  apd 

^administr^at ion  increased.^f rom  5'3%  to  61%' during  the  same  period, 

I  expect  ,the  cqrrespondinl^ercentage  for  197/  to  be  in  the 


10 -3 SI  rang9. 


CogtroJ^s^  the  Computer  ^  "  '  *  ^  • 

"ikirilng  the  period,  from  1967  to  '1970  there  was  a  definit*e 

shift  toward  the  chief  academic  .of ficer  as  the  bo^s  of  the  , 

computer  ^installation;  head  and  new  ti^tl^es"  appeared  which  were 

categorized  as  ^'Head  of  ^  Computer  Facilitie?"-.  *  At  the  •same 
•  •  ,  •  *  >. 

time  there  was  .a  decrease ,  percehtagfewise ,  in  the- number  jof 
installation  heads  reporting  to  the  "cKief  Business  Officer'*. 

^     V  ^   ^\         ^  V:  .  ,     .  . 

-^he  1970  .patterA  4s  expected  To  be  p^dse  to  what  now  exists. 
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*Computejr  Installations  by-Type  and  Usagfe 
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^  '    Title' of  Officer  to  Whom  Head  of  Cojnputer  Installation 
Reports  by  Type  of  Usage  of  Center  -  1967 
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President      Chief  Bus.     Chief  Acad.        Dean  Research      Engineering      Head  of 

Officer         Officer      (other  than      Officer  Dean  .^^^PjJ^^^ 

Eng.)       (Res  only:  22')  '  haciuxies 

Public  ,       *  . 

Private 


^  J  Figure  8    '  • 

Title  of  Officer  to  Whom  Head  of  Computer  Inslallatipn 
Reiports  by  Type  of  Usage  of  Center  -  X970 
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Types  of  Computer  Facilities  ,     -   ^  . 

In  numbers  of  computers  tlje  stand-alone  batch  system-^is 
hy  far  the  most  numerous  administrative  computer.    Very  few 
time  sharing  only  systems  are  ijsed  ^r  administrativfifdata 
processing.    On  the  other  hand,|^the.  combined  time  shading  and 
batch  system  has  become  more  prevalent  since  1967,  and  i?  now 
the  rule  in  large  universities  rather  than  the  exception^.. 
Star  networks  providing  both  .remote  batch  and  time  sharing 
capabilities  %re  now  common^ at  mult i -campus  universities  and 
state  systems.     It  is  not  likely  tha^  netwotks  will  be  utilized 
acros,s  systems  or  state  boundaries  fo;r  administrative  appli- 
cations, in  general.  \ 

» 

Modes  of  Operation  '  ,  < 

At  one-campus  inst i*tutions ^  the  cemputer  installation 
staff  usually  }\as  responsibility  for  systems  anal^'sis  and     '  > 
design,  programming\and  operations*.     Foremost  installations, 


except  for  the -largest  institutions,  this  is  the  best  mode 
of  operation.     Some  large  institutions  -have  separate  but  ' 
central  systems  and  programminAstaf f^*  ^  These  staffs  tend  J 
to  be  large  during  the  design;  dev^elopment  iJid  implementati'ort 
stages  and  later  are  allowed  to  diminish  for  maintenance  ^ 
ptairposes.     Ideally,  some  dr.the  systems  staff  should  be  abs'orbed 

in  the  various  administrative  u^r  departments  as  openings 

^        *  --^^ 

occur.     If  liarried  to  extremes,  this'could  develbp  into  ^        •  ^ 

^ .    < 

aspersed  systems  and  programming  Staffs  wl^ch  have  some  in-  ^ 
*  I      -    '  .      ^       /     •  y 

herent  inefficiencies.     If  the  systems  staff  is  dispersed, 

■ 

271.      '  •  '  -  V 


C    •  •  ^  -15 


V 


then  coor4ination  o£  ^ystem'xhanges  becomes  very  difficult  if 
•done  af  all*  •  The  Tack  of  such  coordination  can  soon  dest^roy 

an  otherwise  Igood^ystem.    ^Furthermore /  some  units  would  not  . 
•  b^'rikely  to  have -enough  wot;j||^fpr  one  .systems  analyst  ar 
, maybe  too^  much  fox  ^one  but  not  enough,  for  two,-  etc.  This 
^?ituatioiv^s- likely  to  cause  staffing  problems  and  does  not  ^, 

allw  efficient  use  of  systems  personnel.    ♦•This  latter  objec- 

-         r '  ■  ' -  ^ 

-lion  is  ev6n  moiffe  jtrue  foj  the  programming  function.  .  The 
initial  **bump*''  in  staffing  systems  and  p.rj^^amining  ca^  be 
"^avoided  by^purchasing  software.  ,  Those  W^o  djecide  to  talce  . 
«  this  route  should  check  out  the  vendor  very  carefully  an(^  . 
,  have^.  Carefiully  worded' contract  with  regard  to'^testing  before 
payment.     There  are  attorneys  who  .specialize  in  such  contracts 
and  one^sho^ld  be  consulted  before  tjie  contract  is  signed; 
Software  purchase  i?  compatible  with  ei'ther.  the  central  or 
dispersed  systems  a,nd  programming  staff s,.  ^  ' 

Some  have  proposed  a  mo€e  of  operatt:ioji^ which  they  term,, 
as'^'User  Driven  Systeftis".     St!|:h  an  approach  mandates*  pliJN^^ 
perseS" systems *and  programming  staffs  sinte  the  end  users 
are  not  capaWe  of  drivin-g.-the*  sys^Mps .  .The  interface  laA-^ 


guages-  are  entirely  foreign  to  thefra  and  t^\k  preciseriess'  re- 
jl^qifired  can  be  completely:  frustrating  to  them.     Perliaps  this 


will  change  someday,  but 


for,  the  present  arid  near  future 


user/  who  are  expected  r<r -drive  their  own  systems,  will  be  " 

hiring  analyst/progyamifter  types,  to  serve  as  theij*  ''chfuf fpurs" 

Another  mode  bcring  bandied  at  present  is  the  Utility"  ,  ' 
'  •    y<        •     \  •        •   *     «         '  r      '  *  : 

concept;  'Basically' ilN  is  the  provision  of  computer  power  with 


no  concern  by  the  installation  personnel  aa  to  what  the  uses 
are/  A  very  e||riable  position  fo^  the' installation  personnel, 
but  torment  for  the  users  unless  th'ey  have  exc^ellent  systems  . 
and  programming  personnel.     If  the  computer  can  be#truly  pper- 
"ated  as  a  utility  .then  ^fe^rhaps  its  maintenance  and  supervision- 
should  be  ri^legated  to  the  Physical  Plant  Superintendent*. 
-Computer  installafion  heads  Kho  'seriously  propose  that  the 
.  compufSr  be  operated  as.^a  utility  don^'t  want,  to  be  bothered  ^ 
by  User  problems  and  use' the  utility  concept  ^s  a  Vcop-out'\ 
Users  who  may  be  x:onfronted  with  a  utility  prospect '  shoald*   "  . 
check  out  other  altern^^lv:es ,  such  as  a  commercial  suf)plief 
of  computer  p^er  or  their  own  small  computer.     Utility  pro-  * 
ppnents  are  likely  Jto  J^^come'qj^erly  awed  with  new  hardwa^re^ 
and  wiir  make  changes  with  little  or  no  regard  to  the  .problems 
to  b'e  caused  io  the  user'. 

^         The  utility  concept  may  someday  be  operable  in  a" state' 
07^  university  system  net\>iprk  if  each  campus  or  institution 

W 

is  responsible  for  the  ma^intenance:  of  Its  o^^n  data  basis    *  ^ 
according  t6  established  standards  with  either  central  or 
dispersed  systems,  programming  and  operations  staff-s.  Further- 
inore,  reports  should  not  be  generated  from  the  campus  data 
bases  without  giving  the  appropriate  campus  per^o^nel.a  » 
chance  to  review  the  output  and  verify  its  accuracy.  , 

What  goes  the^Tuture  Hold? 

Rather  tha^  repeating  bV 'summariz^ing',  f  will  the 

Space  f'or  some  further  predictions  for  the  next  ten  year 

♦  -  »  • 

period.         .        «    *  '  • 


.    ?86  .  . 

,%f  1)  -  University  systems  ^  of  f  ices  will  continue  to  develop..- 

'•  •         S  •  '  '  •    ■  '  '  ' 

informa^ipn  systeifts  in  order  to^attain  ari'd  maintain.  coHjtfol  ; 
even  though  the  sys-t ems  will  be  ofnuch'more  costly  and  take 
muph  donger  to  ^develop' than  proRo^^n;ts  estimate.  , 

2>    Independent  campuses  will  discover  the  "turnkey" 
.system  and  distributed  computing  %i^  mini  systems  not  yet'^  ; 
•  oft  the  market*;.  •  FirJlware  will  be  widely  suibstituted  fot  §d£t-^ 
.  wa^e*  iii^hese^  systemS'.^   The  business  office  will  be  the 

earlieSi  cu^^tomcrs  becaus;e  they  have  acceSs  to  the  re^ourc^s 
^  .  and  a  harbored  distrust  ' ^f    any  staff  other  than-  their  own>. 

^  with  thpirc^data-     \      *  ^  .     '      '  '   •  ^  *  / 

*        ^    •      '3)    ^lor'fe  -(fomptite;:  sic^ce  educated  data  base  manag^^ient 

'        •   '        ' '    '  *  ^  /  *     *  '  *  '  * 

'         systems  petsdnrielo  will  Joe'Yequired  in' the  administration 
'»^-\  ^  • 

'  .  •  ^ff^icHfes  to  accomplish  much 'with  either  "of  the  above/ alterna- 

'    .    *  ^    .  ,  •  \  * 

.        -   ^  trivet 4.     '    .  •  j 
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,  External  (^mands  for  economy  ajid  accouiitability  and 
internal  pressurte  for j^lto  growth  mariagement  hayejpromgted 
highgreducdtion  administrators  t^'move  toward  rational  ^ 
long-range  planning  proce^se^  fpr  all  facets ^f  the  ' 
institution.     Ironically,  *the/^oAputer  function,  which  is 
•  an  essential  resource' to  sucrcessful  strategic  planning 
in;  a  cWplex  institutiqny  is  not  easily  subjecte4  to  a 
;    ratj,onal  plannin^pj?o(-^4^.  '  This^paper  discusses-  the 
.■^  variety  of  forces  in  the  computAg  function's  environ- 
^^nt  whichr  cau^e  i^  to  be  turbulent  and  virtually 
uncontrollable-.     This  paper' also  exarairiis>;these '  forces 
and-^he  impact  they,  ha^^e  on  the  planning  process  employed;^ 
^pr  cjomputiag.    .  '  , 
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PLANNING  COMPUTING  m..A  TORBULENT  ENVIRONMENT 

"  INTRODUCTION  AND  CONTEXT 

.The  principal  business  of  universities  and, col  leges  has  been  and  must  • 

continue  tesm.  the  dispassionate  concern  for  truth.   While  that  may  sound 

•tritei  U/iV^the  basic  Jixiom  for  our  tfjclstence.   Thfs  concern  for' truth  is 

eisil^  overlooked  in  the'  hfectic  daily  life  of  an  institution.   Those  of  us 

.involved  in  jffannin|{  managing,  and  controlling  the  computing  functibn.in 

"^^f^stTtut1on's  of  liigher  educat4o^imist  be  superr^onsciqas  of  thi^  concern  -  . 

for  truth,  because  computing  could  easily  become  the  "tall' that  wags  ihe 

dog-".|n*the  impending  era  of  uncertainty  facing  all  of  higher  education. 

1    .  ■■     ^  '      '  .  -  ■ 

.      WhitB- the  concern  for  truth  has  been  at  the  nexus  of  institutional        *  . 

lifie  since  the  founding  of  the\lr^  two  Universities  at  Bologna  and  Par-Is  " 

in  the  13th  Cehturyi  the  past  30  years^  have  brought  ao  unprecedented  burgeoning 

of  knoj^le^lge  about  the  physical  un1ver$fe  ahd  fthe  nature-'of  man.    In  this  brief  • 

moment  ot-frtstory  man  has  leame^,  for  ttB(F%ir'st  time,' the  naturae  of  life, 

.  tr\e  structure  of  tffl?' cosmos,  and  the  forces  that  shape  our^  plawetv^  The      ,  ; 

.depth-and  sx)phisticatl6n ^of  scientific  understanding  gained  can  probably 

only- be  appreciated  by  those  who  have  llN^d  .through  the"  era  J- 

■  f . '    .      .  *  '  .     '  "  •  " '  ]  "  ^         .     ,   ^  ' 

^  For  those^of  us  involved  ifi  the  mAna^emenp  of  higher  education,  the  past 

thred  decades  have  encompassed  a  periodic  transitioh  Which  has  nioved  unlvers^itie 

yw)m*4)lacid  (Bnvjronmental  settings  with^  humanistic  mission  thru^t^to  turbulent 

envjronmeiTtal  settings  with  a  mixture  of  huiftmistic<  politicaT,  soci^  arid.  • 

scientific  concerns  permeating  the  m^ssion5^.   During  the  latter  part  of  ^ 

*         *     ,         .  '  \  ^ 

the  195^'s  and  thrqjughout  the  I960'?  universities  wfere  motivjted^to 

become  ^plyjmmersed  as  a.  societal  .problefri  sol ver.   Ih^  stimulation  was  ,  »T 

in  the  ^ftfi^of  ma'ssiVe  federal  ,  state ,^ and  philanthropfp  dlllla-rs  for  research 


.and  public  service. /.During  that  time  iflghet:  education* also*  enjoyed  top  baling 
among  ^11.  societal  needi.-  ^  •  . 

As.H€  head  toward  the  ^tst  Centi/ry^  higher  education  Is  being  impacted  In  a  / 
dichotomized 'fe^ion ^  Ttie  scientific  kno^dge  and  understanding  we  have 
acqufrexl' and  contioue  to  genera te»  has  Resulted  in  wfjple  jievy  sets  of  industries 
whose,  products  touch  almost  eyery  aspect  jir  our  daily  lives.   One  product 
the  digital  computer  -^^is  among  the' most  promlnen^t  to  si gni^ficantly^ affect 
institutions*  of  higher  education  at  their  very  fpiindation'^  Originally 
Invented  as  a  tool,  for  /dientif>c  research,  the  llmputer  Is  now  an  es^sential 


resource  for j^p  Increasing  range  of  Academic  disciplines  in  all  three  ml^i^on 

areas  -  research,  instruction,' amd  public  service.  There  1s  the  widespread 

belief  that  theH  is  little  hope  bf  maintaijiing  leadership  In  discovering 

new  knowledge,  competence  in  transmitting  Tt,  or  success  In  a{)|>lying  It 

withwjt  the^ effective  use  of  such  a  resource  which  characterizes  1r\stit4jtional 

ex^cellence.    \t  has  aUo  become^^^Jmp^^  administrators  In  the  ^ 

^na^Sme'nt  of      institution,  ''^f^'^y  *   *  ^'  \^ 

The  growing  demand  and  potential  for  compyting   as  a  resource  tatl  ' 

comes  af  a/cime  when  higher  education  Has  lo%t  Its^top  billih^g  among  societal 

needs  and  the  Impetus  of  e/ternaj  fundi ng'spurte^  has  substantially'^  declined. 

/    .  ,  .  ^  ^  ■  *  '       '      > '       '  *  J 

Clark  Kerr  has  suggested  many  times  thajt  we*  are  entering  a  period  of  urtcertalnty, 

cpnfUqt,  confysion,  arid  potential  change  similar  tp  that  experienced  by  higher 

e^catioh  from  1820  to  1870.   That  period  was  one  whioh  gave  us  the  dual  System 

« *■        '  ,  ,        '      •       •  ' 

of  higher  education,  private  and  public  institutions;  the  iflective  purriculuro 

^oirt)in1ng  both  the  traditional  liberal  arts  with  pragmdtic/vo^ation^\ «di^^ 

an  expansion.of  ,f he  .mission      institutions  to  Include  research  ai^  public  • 

■  \^ 

servic^  and  a  whole  pange  of  new  1n§t1tut1on^l  types  ^Including  state:  colleges , 
the  agricultural  1nstitiit1onf?^eacher*s  ctfTleges ,  ancf  cffmmunity  colleges;., 
and  thr  aflbption  jof  .universal  ^.higher^^diicatioriiil  ^Qrtur^ty. 


As'  we  face  the  last  qi^arter-bf  .this' 'century,  1s  It  not  .Ironic-  that,  In 

part,  a  product  of  our  acqutsltlon  of  new  knowledge  Is. the  major  Instrument  • 

bejng  used  ta  constrain  and, makB "-accountable  the  l^tltutlsns  that  search  for 

truth?  The  d1  ch9t{wy  of  the  situation  Is- this  -  comt^utlng,  as^  an  Instlttftlonal 

resource.  Is  1ji  i.ts^vetBbryonic  stage  of  developmeflt  in  most  instltu^ns.  but 

1t  16  operating vtthi-n'th'e'ryture;  perhaps  a  bitjfdss^Tlzed,  enterprlse^known 

as  higher  educatioji,       / .     ^  r 

.  Given. this  general  context  the  basic  question  facing  most  of  us  present 
/  '  •  ^.  '       .         .        -  "  ^ 

here  todsiy  is  "How  do  we  plan  confuting  for       long  range  given  the-enyiron- 

mental  'context  in  which-  institutions,  of  higher  education'  are-,oper4ting?-" 

^  ,  .  ' '»  ^        >  -     *  ^ 


WHY  PLAN?    WHY  CHANGE? 


There  seems  to  be  increasing  int^j^Jt  in  planning  in  all  sectors*  of 

higher  education.    Without  a  doubt  the  most  compelling  reason  for  institutional 

% ,  "     '  ^         *  '  '  * ' 

plann'ing  can  .be  att|^buted  to  t+ie  crises',  which  are  affecting,  many,  institutions. 

Quantifatiyely,  many  institutions  ar^  suffering  from  levelling  or  d^i^ng 

enrollipentf*  and  3  shrinking  financial  ^resourte  capability.  QuaVitatively', 

some  institutions ^ar'e  eroding  or«t1sp>iacing  their  miss1on,oWectives,  and  . 

programs Vlir  the^sake  of  "surv.ivaT."  .An  ins'titution  which  .bases' its* plannlitg 

purely  on  the  premise  jpf  "survival "  ts  not  apt  to  be  successfOl  in^the  long 

]  •  ^  #      -  '  .    '         <^    •  ^  •  '  .  •  •  •  ^ 

run.  institutional  planning,  to^be  constrlictive  and  to  insure  ^  healthy  future 

.for  the  fpstitutlon,  must  be  based  on  the  premise  of,"self-renewal      It  must 

-       •         *         „  •  *  * 

objectively  seek -and  create  for  n.tself  future  opportunities  with  the  various 

publics  it  can  s^rve.    These  ideas  about  institut/onaT  p]3nnin§  apply  equ'ally-^ 

well  to  planning  the.c%wut1ng  function  with  tKe  instftuWoii.  ' 

For  an  1rf^1tution  to  be  successful  in.its  cdfl^iii^^  effQrt,  it  . 

must  be  open  to  change.    Fof  change  to  be  successful  /  it  must  inf;prf)orate 


c 


hfgh  quality  techn,1cal  solliti^risto  the 'instttuWon 's  computl/ig  situation  and 


the;  chaoges  must  be  afcceptable  to  the  members  'of  the  ^Institution.    Change  1s 
^  Ineivltablei  In  our  dynamic  society,  and  computers  are  at  tte  forefroht  of    "  '\ 
.  Influencing  change.    CKange  wlll^hsppen  to  anlnstltutlcw  whether  or  not  iff 

.  \  -Is  anticipated 'in  a  -plan,.   There  Is  aytlsk-ln  planning  computing   beqause  tt  ' 

'   "  .         "  .   •  •  ^!  ^ 

may^lead  to  changes. wKlch  significantly  affect-th^  Institution's  mission*' 

and  thereby  the  behavlprjDf  its  participants   In  unantic lifted  ways.  However, 

the  rfsk  of 'not.pUnnfng  computing  Is  f*r  .greater,  for  the  changes  tKat  w[111 

occur  will  then  be  externally  Initiated.    Through  a  process |(f  planning 

computing. those  of  us  who  are  managers  tn  the  area  Jiave  ^^n  opportunity  to 

'  ^     :      '.  ■  >         ■> ■       •  .  • 

insure  that  future  development  ajw  changes  are  based,  on  ,the  sound       •  . 
prihciples-- premises ,  values,  and  philosophies  which  promote  the  buyness 
^f  the  institution  and  not  those  of  externa] ,  force's\  '  ' 

'    '    ^  THE  NATURE  (\f^PLANNIn!g    V    '  .    •  '  ^  ^      ^'    •  ' 

•  Planning  theorists  have  inundated  the  literature  wi^  a  myrfad  af  planning 
f raraewprks ,  scj^mes,  systems,  and  processes.    Each  represents  tTijB^perspecti vfe^^ 
.  ind  discipline  jorientation  of  its  author(s).   The  ofie  thinq  that  thesje  frameworks 
appealr   to  have  in  common  is^e  notion^ that  Iqnq  range  planning  is  a  rational 
process,  ^ndiicted  by  rationaV'people  to  achieve  maximum  gains  and  benefits 
for; the  organization/-  I  sfand  here  to'telVVaif  that  long  ratige^planning  for  v 
any  facet  of  any  organization.  Including,  the, computing-function,  is-. as  much 

'/  pdlitical  and  emotional  process  as 'it  is  rational..  • 

•  /    • '  '  /-^     ^    ^     ■   .      *  '  /  ' 

fven  with  that  krtowledge,  I  subscribe  to  the  notion  that  long  range  [planning 

*'  » for  computing  must  bigin  with'  a  framework,-  a  single  len^  th>ough  ^bich^all 

'th(^se  pafticripating  or  affec£6d  by  the  planning  can^v1ew  and  und6r:stand.  ft\ 

Plannln'g  is  a  process  which  has. been  deYirted  In  seyera Indifferent  ways  by 

.  *|   as  manyauthors.  ^Russell  Ackoff  defineif  it  as  wbll  as  anyf 

/  .      #  *      '       '  ,        .        •        '  .  ^  ^ 
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"Planning  is  a  process  .thai;  involves  making  and*  evaluating  eath ' 
of  a  set  of  interrelated  decisions  before  action  is  reqi>ired\  in  a. 
situation  in  which  it  Js  believed  that  unless- action 'Is  taken  a 
desired  5tate  is  not  likely  to  occur  and  that,,  if  appropciatfe 
'        action  is  taken,  the  Itkelih'ood  of  favorable  ootpoitie  caiSK  |pe  *- 
'  •    increased. "2  •  .      .       ',    .  -  '  /  ' 

Lorange  and^Vancil  define  1t  very  similar! yj  '  / 

*'A  strategic  plarumig  sy^tef^ has  two  major  functions:    to  develop 
,  *  an  integrated^ 'ciordinated,  and  consistent  Tong-term  plan  of 

action,  and  to  ffactls^'tate  adaptation  of  the  corporation  to  •  ^  / 
environmental  chpnge';"3  ^ 

In  a  simplistic        I'  define  planning  as  a  prod'ess.    Planning  is  the  most 
important  undertaking  for  any  organization  o'r*systen|  f6r^it  provides  the^; 
operational  base  and  guidelines  fro/n. which  all  5ubsyant'TVje  d^^  (policy 
•and  operational)  jhould  be  developed  and\implementsed.^  With  t^e  appropriate 
foundatipny the  many  substantive  decisionsx^elated  xo  the  functions  and 


aTTt^ivttj 


ef  anrqrgaTtizatton-can  te  supp^Tieth^  a-meansvof-Hctrifevfng  specific 


.objectives-  *  . 

As  depicted  in  h'gure      the  planning  4>rocess  involves,  thl^e  phases: 
developme^iti  implementation ;  and  evaluation .    ,      \  '      '  ' 


^Figure  1.*   The  Planning  Process 
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The  plan  dfevelopment  phase  of  the  p>acesrs  involves:  s.  '  •  - 

1,   The  adoption  of  a  framework  or  agenoar 

Z.^  The.  IderfMfi cation  of  key  problems,  )ssues,  and  opportunities ^ 
confronting  the  computing  function;  .  -  \ 

3.  Analysis  of  the  dimensions  of  each  Issue  In  a  concept  paperr 

•  •  • 

4.  The  accumulation  oi  accurate  data  about  these  problems  and 
issues;  :  %  .       - ' 

5.  -  A  statement  of  current  status^  of  each  issue  including  fTiter-  \ 
,  ^   relationships  with  other  issues;      ^  / 

6^    Tbe  exploration  of  future  alternatives  that 'might  emerge  out 

of  present  conditions;     /  .  •  * 

7.    The  assessment  of  possible  consequences  of  the  various 
>  gl-ternattves ;  and ,  •     -  •  ,  .  -   .  ^ 

.8.    T^e  recommendation^of  an  alternative  fpr  implementation 

relative  to  each  issue  addressed. 

*  *  *  .  • 

' '^e  plan  implementation  .phase  involves  carrying  out  developed  plans  within-. 

a  pr6a«:ribed  time  schedule  and  organizational  design.   Plan  evaluation's 
bulTt-in  method -ojP  determining  the  degree  of  attainment  of  the  plan*^  objectives. 
~£vali^1on  is  conducted  agihinst  a'  pre-determined  set  6f^  criteria/^ 

There  are  two  level-s  of  planning  to* be  considered  in  the  planning  process  - 


4 


Strategic  planning  an^  tactical  'planning.    Strategic  planning  provi^e^  the 
foundation  and  direction  within  "which  tactical  j)lann1ng  operal^es.  Styltegic 
planning  is  the  periodic  effort  designed  to  specify  and  adjust  the  overall 
-mission;  objectives,  and  p^grams  of- the  cpmputing^function  Vor  §  set  period 
of  tijbinto  the  futurfe- ^  usDal-tJ?  five  or  more^years.v  Taetical  planning  is 
an  ongoing  effort  in  which  specific  problems  and  tssueis  o/  the  fiighest  priority 
are  confronted  IndfvWtjally so  ttiaft  their  cumulative  resolution  leads  to  tlje 
fulfillment  of  Ihe  strategic  plan.  !  .   .  .  ^ 
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The  planning  process  Is  continuous; 'hence,  no  plan  or'document  is  final. 
A  plan  fs  an  interim 'report  always  s'ubject  to  alteration.   As  a  continuous  4 

process,  all  three  phases  are  going  simultianeousty  in  ap  ideal  planning  effort. 

J         *  .  *  ^«  * 

First,  however,  an  organization  must  launch -an  initial  planning  effort  which 
concentrates  on  plan  development.   As  a  prerequisite  to  developing  an  iniUjil 
strategic  plan,  the  managers  and  administrators^of  the  computing  function  must- 
adopt  a  framework.    In  essenc^,  this  framework  will' become  the  agenda  to  be 
used  in  developing  a  pTan.    For  a  framework,  to  be  useful*, the  basic  compoitents 
a'nd  their  concepts  and  variables  must  be  concise, inclusive   and  must  be 
presentedSn  an  interrelated  way  for  realistic  treatment.    As  shown  in  Figure 
there  are'seven  components  identified  as  part  of  a  strategic  planning  framework. 


Figure  2.    The  Strategic  Plarij  Framework 
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.These  con^onents  must  be 'addressed  .with  jn  .the  context  of  the  j4nvi  ronment&l 
setting  of  the  institution  and  the  computing  function^  ^ 

The  ^tructiire.   As  stated '•^arliW',  planning  is  a -process  which  embraces 
two  .levels  ^  strategic  and  t^cttcal  planning.'-  Tjctical  planning  is  e?sentiaTly 


best  "carried  out  withiri  the  existing  decisionmaking  process.  Strategic  planning 
however,  is  bes.t  carried  out  by  a  special  stfructure(s) .   This  process  »:equires 
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the  formation  of  a  special  task  force  comprised  of  iwnagers  and. users  of  the 

'      »  *      .        •  \ 

computing  fur^tton  to  handle  thfs  as  a  pHmai^y  activity.    The  planning  task 

♦ 

•  ^  force  ^ould  be  appointed  by  the  chief  administrator  of  the  computtng  function 
)  or  the  presjdent  of  the  institution.    The  selection  should  be  based* en  criteria 
established 'by  user  comnlttees.  and  computing  functliA^manag^hsS  The  criteria  ' 
for  selection  should 'Include:    analytic  ability,  objectivity,  willingness 
to  exert  extra  effort,  and  so  forth. 


Process  and  Time-Actlon-Plan.    The  objective  for  tfie  planning  task  force 

1s  to  develop  an  Initial  strategic  plan  for  the  computing  function  in  a  very  ;  • 

short  tim^,  -  an  inveYse  Parkinson's  law  -  collapse  the  work  to  fi'll  the  time    -  • 
•  \         '  >     :  /  ^  ^    ^  .  •  "  '  - 

allotted.    To  accomplish  such  an  objective  it  is  necessary  to  prescribe  a  process 

and  a  time' schedule.    The  following  process  is  designed  to  secure  maximum  . 

participation  from  all  publics  within  the  institution,  and  to  prov^e  for  -  * 

feedback  to^  those  publ ics      appropriate  t%nes  in  the  processT^The  majll^*^  1 

activities  or  events  1^i *developin.g  a  plan  fncludfi: •      'f  .0 

;        '  ^        •     '  ^     .  •    ^  *   ,     .      *  -    ^  ' 

1,    Issuer  Identification  -  The^roblems  and  concerns  facing  the 
qpr¥)ut1ng  function  must  be^ identified- and  prioritized 
[.  use  by  the  planWQg 'tasfeV^r^e.    These  Issues  form  the  basis 


^lan  w  m 


for  developing  &  plari  wftfffnvthe  suggested  framework,  x 

2.^  Concept  Paper.  ■  Onfc^'.ap; vSsue  (or- a  group. .of  Issues)  has  been 

\  identified,  the  plaTining  tas'K  force  must  wriiSe  a  concise 

document  defining  the  concepts,  terms,,  and  dnmensl'ons  of  A 
'  *     .    *  '*  • 

♦  the-issue.'         , policy  alternativ^s^ould  be  stated,. but  • '  ^ 

\     ^  r      *  '   ,  *       ^  '    .   y  '  / 

•      '  no*  comjnitment  to  a '-proposed^  solution  should^  he" made. 

\   3/  Status  Paper  -  Related  to  the  issue  or  Issues  fo)t  which  a 
•         «^  ♦       <:oncept  paper' has  been  written  th^re  should  be  a. statement 
'/   m  of  the  Qurrertt  status  of  tte  computing  function  relative  to. 

that  issue.    Supporting  da^a  should  be  included^  >^ 
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4.   Open'Hcil'rinqs  -  Th^planning  tasfk  force  should  hold  ogen  * 
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hearings  for  each  Tssue'or  provide  for  some,  feedback*. f 


X 

'r various  publics.    At  the  same  time,  individuals  and  groups 
^  can  make  their  feel fngs.  known.    •  .•  •  ,        *  • 

5.  -Invited  Position  Papers  -  In  addition->^o  open  hearings,  ■ 
*    individuals  or  grouDs  should  have  the  opportunity  to  submit 

.  ^papers  stating  a  position  on  an  issue  or  issues'     •  * 

^   ^  ^  •        .         •  * 

6.  Choice  of  Alternative  -  After  sei:uring  the  input  from  the  various 
publics,  the  planning  task  forxe  should  make  a'  choice  kmcfng  the 
alternative  sol ulfons  for  each  i^Isue. 

7.    Planjning  Document  -  The- atternatiUes  for  each  issiie-'-should  be 
^      integra^ted  into  the  plarming  framewogc'and  pres^ted  in  the 
'  ,  -      -Initial  planning  document. 

^8.    Plan  Adoption  -  The  planning  document/should  be  submitted  by 
the- plannin/g  task  force  to  the^appropriate  decisipfimaking 
'  unit^.    This  may  include     user  poliQV  committees,  the' top  ^ 

administrator  of  the  confuting,  function, and.  the  executive         '  .  ' 
administrative  body  of  the  instituti-opr. 
After  an  initial  plan* If  adopted,  the  process  then  moves  to  iirtpl'l^fitation 
At  the, same  t1mei)lan  developient  within  other  is^ue  areas  might  be  initiated. 
Rather  Ahan.  attempting  to  encompass  all  the  identified  issues,  this  procedure 
suggests  the  need  to.  limit  the  issues  considered  by  the  planning  task  force* 
To  "this  point,  the  planning  framework  described  is  based  totally  on  a 

* 

rat^ional  approach.    No  allowance  has  been  made  for^Ahe  human,  politicaT, 
anjd  emotional  elements  which  always  intrude  on  the  clal^ty  and  precision  of 
rationality  in  planning.  '  '  '"^'^^i^ 

^ssell  Ackoff  h/s  described  tjiree  approacffes  to  planning,  two  of^hich 
afip  vftal  to  the  above  framework  -' satisfjertng^affd  adai)tivizinq. 


I 
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In  satisflclng  .planning /  an  attempt  ts  made  to-  minimize  the  number  and  ^-^^ 
ma^tude  of  departures  ^frorn  current  polictes  and  practices.''  On1y,4i(|dest 

Increases  In  resource  requirements  are  recommemded  and  ^there  are  nojt  any 

\ "  *'    '        >       '    /  * 

large  changes'ln  organizational  structure,   Ttre  satlsflclng  planner  terjds 

'     *   .      V      '  •    ^    ^         '  '  : 

*  to  enter  the  future  facing  the  past  and  Is  prepccupl^  with  oae  resource,  money. 
Satisfying  p^lannlng  seldorfi  produces  a  radical  departure  from. the  past  and  ^ 
usuaMy  yields  conservative  planj  which  cohtlnue/ most  current  policies,.  '  . 


/ 


correcting  only  obvious  de.flciencQS^  ^     '       ^  ^         -  ' 

Adaptive  pi anninbi  Is'based  on  the  principal  Value  t+iat  planrvlrjg  does  not 
Tie  In  the  documents  produced  but  In  the  pr;ocess  of  producing'a  plan/  Planning 
arises  out  of  the  lack  of  effective  management  and  rontrots.    The  objective" 
1s  to 'design  an  organization -anti  a  system  for  managing  that  v/111  minimize  ^ 
the  future  need-for  retrospective  planning.^  Based  on  the  knowledge  that  the  V 
jfuture  carries  certainty ,«  uncertainty,  and  ignorance,  adaptive  planning 
involves  the  dimensions  of  commitment , -contingency ,  and  responsiveness. 
Adaptrve  planning  'recognizes  that  iiome  aspects  of  the  future  are  virtually 
certain, in  which  case  the"  primary  n%d  is  for  a  commitment  to  a  son'tinuous  * 
updating  of  the  estimiatts  oliphat  is  inevitable  or  1  s^ unchanging  ahifffiBqui red. 
There  are  certain  aspects  3bout  the  future  of  which  we  cannot  be  certain,  but 
we  can  be  reasonably  sure'»of  th?  possibilities.  .  In  thes^* cases  we  use^ 
contingency  planning  to  prepare  fof '^ach  eventualit/  so  that  we  can  quickly 
exploit  the  opportuni^fc  that 'are  presented  when  the'futLjre  presents  iteself. 
%Finany>  there  are  aspects  jabout  the  future  which  we -cannot  anticipiite,  IncludiJig 
technological  breakthroughs  and  political  and- naturarl  phenomena!  In  these  erases 
respoitsiveness  planning  needs  to  be  incorporated.    Responsiveness  planning  1T 
-    directed  ^ard  designing  an  organization  ind  a  system  for  managing^whicfi  can 
1  -quickly  detect  deviaitions  from'  the'expected  and,  respbnd  effectively  to  th^.; 
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The  a^laptive  planner  trie?  to*»char1ge  the  system  1n  a  way tha*  lyill  make 
more  efficient  behavior  follow  hatu/ally.    Adapti>ve^p1anning  requires,  ap  ^ 


understanding  of  the  dynamics  of  values  --  the -way  values,  relate  to  needs  and 
.   their  satisf^ction-and.'how  changes  in  ne^ds  produce  changes  fn  values  and  - 

•wfrat^ produces  "Chan^ges  in  nfeds.^"*        ^  .  '      *        J''.  .  ^ 

• '    '  •  '    ^      '  '  '        '  -  •      ^  ^ 

One  more  dimension  to  a  long  range  planning  strategy  .must  nat  be  over- 

looked.   Mn  the'final  ana>ysiajij"*planni^  be  VBlye  b^edy  no.t* data 

s  >Dase4^The  complexity  of  the^  organ jzatfon  wil  I  'determine*  the  degree  of 

differences  in  the  values^atnon^  the  suborganizations  and*  groups.  ^These  > 

.differences  may  lead  'to  conflict:   Therefore,  the  planning  strategy  should* 

seek  to  reduce  conflict  by  approaching  the^'process  utilizing  several  smalJ  • 

•         '#  ^    •    *  ' 

♦  cell  groups  or^task  forces  of  people  wHo  focur  on.  a  piece  of  the  pJartning  ^ 


process.    Do  not  have  one  ttsk  forc^  or  group  undertake,  the  enri 


Fort. 


As  the  top  computing  plaaner  and  administratlDr  the"tiatural  question  ^ 
-  .    .         *     •  '     '  '  '     ^      •    .  i  ' 

becomes, how  then  do  yc||p?resent  a  comprehensiyje,  cohesive,  and  integrated 

long  range  plan  to  the  president 'of  an  institution?  ^^Itie  ahswe>",   you  don't* 

What  you  seek  to  achieve  is  th^  inculcation  of  the  planning  process  which  will 

enable  you.  and  oth^  managers  in  the  institution  to  deal  effectively  with  the;, 

uncontrollable  Jpctors  in  your  planning  environme^. 

This  combinflpion- planning  strategy  "is  best  illustrated  \^  a^description 

oftjthe  process  as  empToy^drby  the  Indiana-University  Com|>uti.n5L  Network.    I  ^ffer 

it 'because  it  is.  my  only  experience  in  planning.the  computing  function  for  an 


ijistitutioh. 


THE  INDIANA  UNIVERSITY  COMPUTING  "flETWORK; 
^    •  AN  OVERVIEW 


■  The  Network  Components 


Since  1971  the  Indiana  University  Computing  Net»>Ork  has  come  into  being. 


'J. 
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grown,*and  evolved  into  a  valuab*le  resource  with  which  to' suppoft  an>l  lenhaoce  .  *' 
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the  major  computtng  tasks  .related  to  j^search',  instruction,  public  servide, 

;and  admiYiistAtion  In  the  Indiana  University  syitepi.    Current!)^,  each  of  the* 
eight  campuses  isvlinked  to" three  central  computing  facilities' by data  ' 
communications  network.    Basically,  each  campus  has  the  s^ame  computing  • 
capability  eiv^ilable  to  its  faculty,  students,  ancJ  admirtiStrators .  .  Figure 
2  shows  the  location  and  linkages  orf  the  campuses.    The  three  central 
computing  centers  are  Data  Systems  and. Services  (D.  S.  &  S.),  the  Wrubel 
Coroputihg- Center  (WCC)-,  and  the*  Indianapolis  Computing  Center  (ICC) , serving  . 
76,^000  students  and  5,000  faculty  and  staff.  ^  • 

Data  Systems  and  Services,  located  oni  the  Bloomington  campus,  is  trre  • 
administrati ve'data  processing  department  for  the  Indiana  University  system.  [ 
This  department  is  charged  with  the  ^responsibli ty  for  designing  systiSms, 

*  Writing, programs ,  and^ processing  data  for  all-  administrative  offices  throughout 
tl<r  institution/.  The  equipment  is  an  IBM, 370/158  computer.    Each  campus  ,has 
remote  batcfr  job  entry  and  on-iine  terminal  access  via  the  data  communication 
network.  -  .  • 

*  Research,  instruction-,  and  public  service  users  are  provided 'access  on  a 
restricted  basis/where  educational  and  economic  requirements  justify  the, use 

'of  the  IBM  370/158.  ^  >  '    \         .     "  '      •  * 

The  Marshall  H.  Wrubel  Computing  Ceoter  is  a  Universi tywide  academic 
computing,  facifity  .located  on  the  Bloominaton  campus.    It  is  designed  to 

' facil itate  afcademic  research,  to  participate  in  the  instructional  program^  and, 
to  contribute  to;the  development  of  computer  sciences  as  a  subjftct  of  stildy 
throughout  Indiana  University.  'Wrubel  is  the  primary  academic  batchVfacil ity 
for  the  University.    Howev.er,  it  does  also  provide  48  ports*  of  interactive' 
service.    While  the  etjuipment,  a  Control  Data- Corjporation  6600  and  CYBER  172, 
apcomriwdates , everyone  from  the  student  learning  tp  program  to  the  advanced 


res'fiarch  spjBcial  ists  ,i ts  strength  is  doing  large  numerical  analysis  vital 
to  research.  .•  2SS  '         '    '  " 


Figure  3.     Indiana  Un1vers1ty'"6oiftput1nff  Network  -*  " 
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'IndianapoTi|'  Computing  Services  is  the  pewest  computing  organization  withili 
Indiana JJniversity,  '  It  has  a  CHgitaX^quipmeflt  Company  DEC      computer  located 
.  on  our  Indianapolis  campus f  'Indianapolis  is  primarily  organized  to  facilitate 
Interactive  academic  computing^and  has  96, ports  which  can  be  accessed  from  any 

'     campu^  via  the  data  c^uni cation  network.  ^  . 

>'  .       .  *  .  .  '  ^         *  . 

.  Thife  Data  Communications^  Network  provides  thg  primary  mea^ns  for  each  campus 
in  the  University  to  access  the  three  central  computing  centers  for  service. 
The.'communi cation  network  conjiects  the  campuses  to  each  of  the  three  central 
N^omputers  through  mul tiplexing  equipment  located  at  the  Vfrubel  Computing-. 
Center.    Currently,  communications  are  handled  by  telephone  lines^^but  plans 
are  now  under  way  for  a  microwave  .network. 

•     -  THE  CURRENT  MANAGEMENT  STRUCTURE 

\  •  ! 

In  1971  President  Pyan  realized  the  gro^'ng  role  computing  would  play  in 

the  life  of  Indiana  University  and  appointed, a  part-time  special  assistaijtPtd^ 

be  responsible  for  all  completing  throughout- Indiana  University .    Inl973  the' 

Office  of  Information  and  Computer 'Services  was  established  with  a  full-time 

director  to  assume -the  responsibility  for  planning-^and  coordinating  acadenffc 

and  imiinistrative  computing  for  the  Indiana  University  system.    This  office 

is  currently  part  of  the  portfo^o  of  the  Vice  President  for  ^ministration: 

In. addition  to  planning  and  coordinating  centralized  administrative  and 

m 

academic  computing  services,  except  Hospital  Data'  Processing,  the  Office  of 
Infonpation  and  Computer  Servig'es  is  the  control  poin*  in  the  University 
administration. for  the  development  of  any  other  computfhg  resource  acquired 
for  the  University.    The  computing  services  available  throjjgh  lUCN  are  designed 
to  satisfy  TOSt  general  computing  needs.    Any  new  computer  services -or  hardware, 
jther,for  a  sint|le  campusi^  or  mul ti -campus' purpose*,are  planned  afid  approved  in. 
conjunction  with  'the  Office  of  Information  and  Computer  Services  in  order-i  to 
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avoid  unnecessary  duplication  of  facilities,  cpsts,  and  services.    It  idialso 

$     '         *    .  "  <  •  *  \ 

through  this  ^office  that' the .;flanning  and  deve^.dpment  of  the  Indiana  Uniyer^ity 
Manageipent  Information  System  tlUMIS)  is  being  directed*-      .  . 
^ ,       The  management  relationships  within  the  Indiana  University  Computing! Network 


,form  a:;v€[ry  complex  set  of  interrelationships .    Figure  4  illustrates  the/lun 
management  relationships.  ^Eacfi  regtonal  campus  computing  center  director  is 
directly  accjountaWe  to  a  key  administrator  on  his  or  her  campus.    Each  .a1>o. 
ba^  a-functional  relationship  to  the  Network* management  through  involvement 
in  1^  work  of  the  Computer  Network  Operations  Advisory  Committee. 

The  director^ot  Indianapolis  Computing  Services  is  responsible  to  the 
University  Director  for  network  services  in  academic  computing^  At  the 
same  time  he  is  responsible  to  the  campus- management  for  local  academic  and 
administrative  coinputing.    The  director  of  the  Wrubel  Computing  Center  also 
has  a  split  responsibility   but  is  accountable  for  academi^  computing  only 
to  the  Blpomington  campus  management.  . 

Although  the  director  of  Data  Systems  and  Services  reports  only  to  th^ 
University  Director,  he  also  is  the  only  link  fdt-  admifii strati v.e^ computing-  ' 
users  in  the  Bloomington  administration.    The  director'^of. Communications 
Systems'  Development  has  only  a  Network  res  pons  i  bl  ity. 

To  complement  the  "inanagement  structure  of^the  lUCN,  four  facul ty/staff^ 
committees  have  been  established.    The  Data  Systems  and  Services  Operations. 
Advisory  Committee  establishes  priorities  on  u§6  and  maintenance  of  admin- 
istrative, computer  systems.    The  lUMIS  Steering  Committee  coordini^tes  the  ^ 
development  of  lUMIS.    T+ie  Computer  Network  Operations  Advisory  Cortinitt^e 
advises  on  technical  and  operational  procedures 'of  lUCN.    The  Academi( 
Computing  Policy  Committee  formulates  policy  on  the  research  and  insfeructfonal 
use  of  computing.    This  committee  is  acfvised'  of  user  needs  by  various  \:a^pus 
commtttees .  "  ♦    .  - 


o 
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The  same  person  Is  the  director  of  WCC  and. the  director  of  Bloomlngton  Campus  Academic  Computing  Services 

The  same  person  Is  the  director  of  Indianapolis  Computing  Center  and  director  of  lUPUI  Computing  Services    Policy  and 

^  ^  .  *  •  Advisory^ 
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The'' planning  framework  and  process  described  earlier  has  been  in  use  in 
the  Indiana  Network  since  ity  arrivTTin  1973,    Prior  to  that  time  each  central 
c/)inputin9  center  operated  independently,  of  the  other  two  centers  and  each  did 
its.  own  planning.  "7 

While  the  management  sj^ructu re   of  each  center  is    still  separate,  we 


have  completed  some  signi^iFicant  planning  in  a;Tiumber  of  . areas  includiag: 


in  overall  long  range  hardware  plan;  the  Indiana  University  Management 
Information  System  project;  and^^  a  financing  strategy  Ifor  academic  computing. 
In  addition,  there  are  a  number  of  other  areas  where  planning  is  currently 

» 

.,underway:  'Computer-Assisteti-Instruction"  (PLATO) ;  the  role  of  the  mini  and 
micro  processor_ijL,tlie_Qetwork;  and  communications  microwaving.    There  are  ^ 
Still  other  areas  we  have  hardly  touched .-^'Sptecifically  the  overall^  organizational 
design  and  management  of  the  Network  is  a  pending  issue. 

ENVIRONMENTAL  ASSESSMENT 

'  '      •  •      ,  t 

*  *  i  •  • 

,  '  v^s  Stated,  planning  takes  place  within  an  environmental  context.  A 
critical  facet  of -any  planning  effort  is  jnaking  afi  ongoing  assessmen,t  of  the 
environmental  status  of  the  or'ganiz'atton.    The  Indnjna  University  Computing 
Network  environment  rates' as  highly  turbulent  and  virtually  uncontrollable.-. 
Several  factors  contribute  to  this  Kiting  -  users,  technology,  management 

•  behavior  J  institutional  inertfa,  and  resource  allocation  and  control "strategy . 

Useis.    Although  Indiana  has  had  nearly  a  quarter-century  of  computing  • 
•experience,  our  current  assessment  indicates  we  have 'only  begun  to  scratch  the 

surfaced  of  its  potential  a§  an  academic  subject  of  a  study;  a  research,-^ 

/  ^  V  *  * 

instructional,  and/public  service  tool;  and  as  an  agent  of  change  in  the  ; 

'  '  .     ■  .-r      ^      •        ^  %  '.'■/' 
maflagenient'behavi'or  of  the  institution  itself.    Appro;(imately  ,15*  of  the 
•  -  ■•    .      ♦  '  ■  ,*'. 

,  faculty  and  a  slightly  larger  percentage  of  students  currently  make  bxiensii^'e 

.*'■.'•'  i  I 

•  use  of  computing.    At  the  current -growth  ra^,  however,  we  expect  to  have  ,40% 


■JlJ 
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to'  50%  of  the  faajl-ty  and  an*even  larger  percentage  of  stifdents  tjsin^,  obmputing 

*  within  the  decaffe.    Our  assessment  also  indicates  that  there  i's  a  shifting  in 

•  the- type' of  coroputing^sers  from  thoss^^who  haye  ^een  technically  grounded  with 
prSgrawwing  skills  td  thWar:Who  will  be  unsopWsticated  and  nee'd  package 
programs  and  consultant  support.    Also^we  have  projected  that  the  "soft"  " 
sciences  will  overtake  the  "hard"  sciences  in  hardware  utilisation  Wthin 


the  decade.  .  ,i 

We. are  uncfertain  as  tQ  the  inpact  that  Computer-Assisted-Irist/ruction 


may  have  on' Indiana  University.    Small  experimental  work  has  been  going  on 


using  the  programming  languages  which  exist  on  the  current  hardware.  In-, 

^  ,  .      •  - 

addition/the  &loomington  and  Fort  Wayne  campuses  have  pilot  use  of  PLATO. 

We  currejjtly  have  a  planning  effort  going  on  in  that  area^.i  The  primary 

/'    *'  ■ 

hindrance  for  a  burgeoning  of ^ Computer-Assisted-Instruction  using  the  PLATO 
systein  has  been  the  fatulfy  reward  sj^stem.    Faculty  are  not  rewarded  for 
developing  Computer-Assisted-Instruction  programs.  '     — - 

'  Administratively,  we  find  that  mos^  operations  Currently  use  data 
processing  as  an  integral  part  oV  their  activities.  "However,. we  do  have 
in  the  errfcryonic  stage  the  autofhation  of  the  University  Library  and  text 
management  use- by  the  Publ ica^tions  Office.    We  feel  'there  are  a  number  of ' 
*  other  potential  users  that  hav6  nbt  yft  surfaced.^  '  i 

While  the  extent  of  the  University's  commitment  to  use  its  computilng 


resources  in  the  public  service /mission  has  not  been  defined  in  a  policy, 
gathering  and  dissemination  of  /information  is  consistent  with  the  purpose 
the  institution.    Currently,  y|fe  have  a  limited  number  of  p?)bli^ervice 
activities  with  external  agenlies  through  various  schools  and  adminlstrati^ 
units  .of  the  University.    One/ 'public  service  area  in  whidh  we  -art  currently^ 
doing' some  planning  is  a  career  vocational  information  system. 


ERIC 


% 


29-5 


•18 


.  "We  are, exploring  the  possible  use  of  a  package  called  DISCOVER  for.a  massive 
'  ^  distribution  19  the' secondary  sctiools  throughout  the  university^ and  possibly 
/  the  secondarV  school  system.-  -  \  .  . 

Technology,    You  are  all  cognizant  of;,tme  tect/nological  changes  which 
h'ave  affected  the  computing  .function.    The  three  areas  that  will  probably 

/  ^  '  '  \  '  '  -  t  ^  ~ 

have. the.  most  significant  impadt  in^  the  future  are  mass  storage  (the  bubble 

technologyy,  microprocessing,  and  communications  (microwave  and  satellite). 

*At  Indiana  the  mini  an(d/ microprocessing  impact  on  the  Network  is  very 

uncertain  and  somewhat  but  of- control.  In  spite  of  the  fact  that  my  office 

must  approve,  all  computer  equipment,  this  whole  area  has  a  way  of  sneaflcing 

through  the  cracks.    The  nmpber  of  mni computers  at  the^  departmental  IjSvel 

is  growing^at  an  incredible  rate.    One 'of  our  problems  is  t haft  we  have  twO' 

different  purchasing  agents  for  large  and  small  equipmeitt  acquisitions.  * 

Of  course,  who  really  can  tell-  whether  a  piece  of  equipment  is  ciassififed 

as  computer  f;eTa^ted  or  not  in  this  day  and  age?    Software  development  in  areas 

f 

such  as  text  management  promises^  to  impatt  computing  resources  at  institutions.. 

*  *  f 

Suffice ^'it  to  say  that  those  involvdM  in  planning  compiuting  must. provide 
sufficient  Vlexibil itjf  to  accommodate  the  new  technological  changes  with 
minimal  dis/uption  to  the  organization. 

Managem^t  Behavior.    Administrators  and  staff  ajt  a   university  can  be 
described  in  a  trinary  fashion  -  zeroes  , ones , and  others  ^  The- zeroes  are  tho^ 
.who   dtf  not  trust  the  computer  afr  all.    They  would  rather  have  people  w.ith 
green  eye  shades  and  tennis  shoes  generating  numbers  with  paper   and  pencils/ 
The  ones  are  zeaSots  who^wish  to  put  everj|thing,on  the  computer,  regardless 
of  need' for. compu|e,rTzation.    The  others  category  present  the  real  problem 
area.    On  one  hand  they  are  zealots  wanting  to  use  the  latest  technology; 
on  the  other  hand,  they  also  want  tennis  shoe  people  to  verify  the  accuracy 
of  the  computer.    Maybe  you  do  not  have  this  problem,  but  we  do  at  Indiana. 


.'Institutional  Infentia^    Planners  must  be  al?1e  to 'perceive  the  Inertia 

At\  a* situation  and  be  able  to  penetrate  it  at  vulnerable  points  to  effect 

change^   It  Is  natural  for  an 'orjganization  Jto  continue  to  flovMn  the  direction 

that  It  Has  been  headed'^3  thus  to  resist* ghanges .    Ourjjiajor  inertia  problem 

Indiana  University  is  that  w(5  say  we  are  a  multi-campus  s^ystem,  yet  each' 

qampus  and  the  major  administrative  units  in  the  two*  largest  campuses, 
.     ^        .       '     '   '        '  '  ^.    '  ■  '  ' 

Bloomlngton  and  Indianapolis,  tend  to  moVe  lh  their  own  autonomotlfe  directions,  . 

Network  conlputing  is  one  of  tNe  few  systemwide  services  which  appears 

I  ■  '  '    •        X    .  . 

to  haye  the  suppfbrt  of  all  of  the  cafnpuses  and  to  have  a  positive  direction 

M  - 

as  a  system.    Yes,  there  are,.pockets  d-f  independent  actions  in  the  use  of' 
computing.  .  Dat^  processing-at  the  University  Hospital  is  one  example  ot 

*  ^ 

a  counterforce  within  Indiana  Univers.it;y  computing  which  has  historical 
and  political  overtones^ 

Computer  Resource  Allocation  and.  Control  >   We  are  all  confronted  with 

^         i  ^     ^  ^  ^   \  ^    .  .  ♦ 

the  problem  of  allocation  and  control  of  scarce  computHng\ resources .  A 


variety  of  strategies  has  been  empfoyed.    At  Indiana  the  ir\dividual  faculty, 
student*,  or  staff  member  has  always  had  "free  access"  to  th^  computi-ng  . 
resources.  '  In  fact,  there  is  not  any  individual  or  any  departmental 
accouiitabil ity  made  for  the  use  of  Ne two rl^  resources.    The  lowest  level 
allocation  charges  assessed  is  at  the  campus  level.    IT  any  one  here  has 
soine  proven  techniques  f^  forecasting,  allocating,  and  controlling  the  use 
of  the  computing  resources,  Indiana  .University  would  be  delighted  to  hear  . 
about  them.        .  .  ^  ,  '         ^  ^   '  / 

We  do  t^y  to  prioritize  and  alTocate^anltj^t  and  programmer  refsources  * 
tp  new  and  existing,  adminfttrative  applications.    However,  without  any  charge- 
back  system  we  h^ve  been  unable  to  get  administrative  departments  to  regulate 
their  own  use  of  computing  in  difficult  tfmes.    Academic  computing  users  do 
ration  their  use  on  a  first  cojne  ffrst  serve  basis.    Incidentally,  we  are 
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going  to*  do  somettilng  about  control  in. the  stfcohd  semester,  arid  I  am  goin^  to 
be. a  task  force  of  one.    .         '         '  .    \^  ' 

*  .        .  .      •  IT  • 

,    This  is  a  bi;fef  description  o,f  environmejitaV  factors^affec^ing .the  planning 
lefforts.  In  the, Indiana  Uniyersity  Computing  Netwc^k.    Should  we.  view  our  envir- 
onment  as  turbulent  and  challenglngZ.  ,  '  .  "   •  ' 

••     .  •  '       ;  t 

JANALYSIS  OF -A  H/pi^ARE  PLANNING  EFFORT'         •  "  , ' 

One^of  the  most  visib^e.effdr^ts 'of  planning  computing  at  In(Jian4l  University 
•was  performed,  during  J  975-76.    Our  effort  focused  on  developing  a  long  range  'i/ 
computing  hardware  and.  communications  stj^tegy.    Tbe\foliowirig  is  a  description 
of  the  structure,  process,  and  outcome  of  that  effort.    ^  / 
.  Task  Force  StriScture.    .In  June, 1975,  I  appointed  a  hardware  t^k  force 
'  consisting  of  three  facility  members  and  the  directors  of  the  three  computing  . 
centers  and  data  communications.    The.  faculty  members^were  given' summer 
stipends  to' work  on  this,  plannirrg 'effoi^  -  a 'strategy  I  recommend  to  secure 
,    their  commitment.^  The  taSk  force  was  ^ven  the  task  of  recommending  10-year 
\  hardware  strategy  for  the  Indiana  University  Computing  Network..  "This  recon]- 
mendation  was  tp  be  submitted  to  me  by  Aprf\l  1  ,  1976.   The  .recommendation 

ultimartely  came  in  July  1976.. 

:•        '  '  •      \  .  '  ?  - 

DeveTopment' Phase  Process. .    The  task  for^te  was*  not  formally  introduced  to, 

or' asked  to' endorse,  the  planning'^pramework  as  ihown  in  Figure  Z.j  Rather,  the  - 

'  ■      .         ■     •  .     '  \    "    *    \  •  • 

taslr" force  took*  as  given  the  existing  mission  and  publics,  the  overall  objectives 

\ 

and  the  current  policy',  systems,  and  processes  of  the  Network.    In  essence,- the 

■     '  .  •     .  .  \  • 

'    task  force  dealt  with  only  one  variable  in  the  framiWork     hardware.  1 

*  *  \/  • 

The  .task  force  did  divide  its  work  into  tffree  stages  and  established 
completion  dates,  fOr,each  stage.  ' 
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V  ^      /  ,    .    ^Orifljnal  Due  Date     '   -  Actual.. 

1.*  Data  Collection -and  Alternattve        Januan^^l ,  197§  r-""  Janu*^ary  ],  .1976 


strategies 


2/  -User  arfd.^AdmioUtfAtor ,RMct3on    .   *  March  1\ April  J5/1976 
and  Coniiierit      •  ^  ^  ' ; .  ;rc     ^*  ^         • '    '  .  / 


3.    Alternative ^Rec<)tfTiiien'd&tjo^^  ah^^     , April  1  ,  1976         July  1  ,  1976 
Ehdorsetnent  V  -       il/"'  '  ^      '  ' 

The  task  for^  foll.owed  fa closely  thk  rational  process  of  events  and  ' 

activities  described  earlier. (pages  8-9)^    However^  one  s»tigficiag>factor  , 

becape  a  major  guidelirfe  to  the  task  fore©.  "The'prtt^rn  for  hardware  funding 

was  to  be  constrained  to  a  5%  per  year  inerease  over  the  lB75-76-base  .-for  a'  \ 

seven  year  period.    This  growth  would  be' con^istervt  with  the  jforecasted  -  V. 

funding  ^owth  of  the  overalf  insf i tiftion'.         ;      *    •        .  *•  ^ 

--«*-,  '  *  ' 

Stage  1 .    The  t^sk  force  ident^'j^and  dealt  *with  jsi  number 'of  jssnes  *  . 
reflected  in  three  major  questions,      %  '      .*     *     J.*:       )v  v 

What  is  the»curri»t. Status  and  projected  growth  Mn  the  administrative, 
instructi,oTial ,  research,  and'public  service  functions  of  the  ufli versity-?^- 

,    Data  on  the  current  and  historical  status  of  computing  were  readily 

'  .  '  '   ^    '     -  '  '    *        (  '-'^  *  ^  ^ 

*  available  from  each  of  the^central  corrtpT/tihfl  centers.  Theie  data  were 

analyzed^by  missiorMrea,  c^ampus,.  and  acadbmic  unit. '.In  additibn,  the^     \  , 

task  force  conducte.d  a  needs* analysi^/Usi/ig  the  qi||iestionnaire  ^nd  ijlterview 

techniques.    Over  3500  questionnaires  were  sBnt*tD  potential*  respondents 

■   •         ■  •    V  ^  -    ,  ,  ^  •  ^ 

throughout  the  University?  405  completed  questionnaires  were  refiirned.  A 
variety  of  statistical  analyses  were  made  tb  i^lentlfy; the  current  level  of. 


utilization  and  problem  areas  as  they  related  to  geoQraphiq^  location,  position, 
and' expeirience  o^f  the  user.    T^e  faculty  merhbers  on.thfe'task  fqrce  ifTterviewed* 
ftiajor 'users  on  all  eight  campuses,  .  Special  interviews  wfere' also '.conducted '  \ 
with^the  leaders  and  planners  involved  in  lilbrary  afcitomation,  the  PLATO 
' project, %8n(V  the  IndiaiflUJniversity  Manageni^t  Information  System^project.^^ 
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From  the  wialyj^iS'  of  interviewsiand  questid|naires\cornputer  use  prdjlctions' 
.were  developed.  The  projections  provided  the  basis  for  determining  -flte  quantity 
*of  hardware  that  should  be  incorporated  1n:^fie"var1ous  alternatives.  Another 


result  of' this  effert  v/as  the  fdentificat+Qn  of  areas  of  concern/,  The  task- 


f6rce  attempted.  t6  determine  whether  or  not  thes^  concerns  were  part  of:  '   '  .  ' 

•strategic  or  tactical  planninc^^Ii;!  the  case  of  tactical  planning  concerns^  \ 

they  were  j)assed  on  to  the  malingers  of  the  Network.  '       ,  ' 

^  What'.riew  services  or  applications  might,  be 'implemented  in- the  University 

in  thr  future?   How  WQuld  stich  services  affect  . the  ^^^^^jj^^ 

would  beHhe-  cost?  'Dealing  with  this  question, the  task  forcp  identified  four 

new  service  ar«s  which  might  ^lave  a  major  imo'act  on -the  plans  *for..Network ' 

.-hardware,.  .  The  largest- potential  seWite  identified  was  that** of  Cpmputer-  * 

Assisted-Instruction- using  tl^e  PLATO  system,   for  a  number  of  ye^irs  there  -  . 

had  beena  small  experiment  using  PLAJO  termihals -connected  to  t^e  University  • 

of  IllinSTT.    Moire  recently'the  .University  Computer-Assisted-Instruction  * 

r   '       '     -  ,    '  "  *  ^    ^    i  ^ 

Committeelra^^  endorsed  PLATO  as*  the  high  l,evel  language 'to,  be  used  fbr  ' 

'  f        '  '  ^  / 

^oraputerZ-Assisted-Instruction  throuq^oirb^  the  Institution.  ^  -  / 

A  second  service- ^rea  -identified  was  the  automafjon  ^  the  .library  s/stem. 

The  task  forc&-4our)crVn  ehitryonic  development , but  tbtf^^lan  did^not  have  the  * 

*  endorsellfent  of  the  tbp 'administration  within  the  institution.         '      /  *  ^ 

The  third  area^  identified  4f/aS  the  growirtg  need  to  have  linkages  with 
national  external /data  bases  in  academic  disciplines.   The  final  service  area* 
was  the  fsiiTeof  $xtend1pg  the  Institution's  capability  to  extern^j^^ncies 
as  part  of  the  public  servtce*mission  ^Qf  academic  units^  "Although  this-  , 
activity  wis  ^going  .Qn  in  a'4nodest  forro^^'^jie  University  was-without  a  "pol icy 

•^tate^nt.;  ... 

^    'Whtft  "changes  in  direction  of  computing  might  affect  the  ^xisting^or 

prftjected  hardware  resources  of <the  Network?   How  might  they'  be  dealt  with  . 
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■        ■      .  '   \  * 

effectively?   For  the  -Indiana  Network  t-he  most' significant  change  in  computing 

'  « 

d1  recti  on- was  the  growing  use.  of  interarctive  terminals  for  academic  computing 
and  the  develi>pment  of  several  online«^adm1n1  strati ve  systems.    Interactive  ' 
""academic  computing  was.  a  political  Issue  among  the -user  committees,  -the  ^Id- 


timers  argued  that~Tnteractrve  computliTf  i^fd^-^-lnefficle^   use  of  the  hardware 
•hd,  therefore,  should  not  be  significantly  expanded.    Newer  users  and  those 
yden^  pistJponents  of  interactiye  coiT^)ut1ng  argued  that  personal  effectiveness 
was  increased  by  having  access  to  the  computer^via  terminals.    Without  a 
'  d^u\)t  this  issue  was  both  political  and  emotional  throughout  the  planning 
j)r6<:es?.  *    ^    ^  ^ 

The  recent  emergence  of  minicomputer's  throughout  the  institution  raised 
the  issue  of  whether. or  not  to  Interface  them  to  the  Network  hardware,and  if 
so/ how.    The  task  force  recognized  the  need  for  policy  development  in  this 
,are^   but  decided  that  the  issue  could  not  be  addressed  effectively  within 
the  scope  of  the  present-planning  effort.    However,  th^^tasK  forces  did  recommend 
that  a  technical  work  group  be  formed  to  determine  an  alternative  course  of 
action.  *       y    *  4| 

.  iikewise,  several  other  \*ssues  which  could  technically  alter  the  fretwork, 
were  identif1&d,"^BlJt^7co^e^     of  the  current  planning  effort.  '  Examples 

include  i  online  mass  storage,  graphics,  and  distributive  processing. 

f  t    ,  ' 

The  task  force  also  addressed  the  Issues  of  academic  and  administrative 
computing  consolidation  and  the  consolidation  of  the  two  academic  coinputing 
centers.    More  will  be  said  later  ^^bout  dealing  with  these  Issues. 

•   While  the  task. force  (nembers  kept  the  user  committees  on  all  of  the  campuses 
informed  throughout  the-Tirst  stage,  indlvid'ual  concept,-'  status,  or  alternative 
papers  w^re  not  distributed  ^during- Stage  1.  >  Rather ,  three  documents  were 
, prepared  to  present  the  total  work  of  Stage*  1|.    Two  documents:    Indiana  Unlversfty 
Computlntj  Needg -Analysis :   Questionnaire  and  Interview  Results  and  Current  Central 


.Systems  Computing -Hardware  and  Softwar^Wsources  provided  valuable  detailed 
resource  information  to  the  user  community.   The  third  document  entjtled:  Long 
Range  .Computings Hardware  an^  Conmuni cations  Strategy:    Issues  and  Alternatives 
was  the  key  product  of  Stage  ij   In  essence ,  it  pfesente^  each  issue,  defined.  * 
the  terms,  g^ve  cui^ent  status^  made  -  pro  jecti  ons ,  and  offeredVhe  alternatives 
fer  each  issue  that' was  considered  within  the  scdpe  of  this  effort. 

At  the  hear-t  of  the  Issues. and  Alternatives  document  Was  the  presentation  ^ 
of  three  alternatives -for  frardware  development  coverWig  a  14-year  period.  The 
alternatives  rejected  any  poss-ibility  of  jnerging  all  ^of -academic  and  administrative 
computing  into  one.  lar^ge  hardware  system.    The  task  forc^  concluded  that  academic 

users  within  Indiana  University  demanded  an  open  system  approach, 'while   *   >j 

administrative  computing  needs  demanded  a  more  closed  system  appiti^ch. 

Furthermore,  the -compl^ity-^of  Indialia  liniversit-y  se%med  to  jastify  such 

separation.  .  *  -  ^  -  ^ 

"'The  task  force  ?ilso  concluded  tiwrC^the^Uo-iversity  already  had.too  much 
invested Tv^ith  t1;^e  current  three  vendors  to  consider  ;noving  toward  an  entirely 
nfew  set  of  Vendors.    Th^only  consideration,  with  dtvi-aed  opinion,  was  to 
^offer,  a  hardware' alternative. which  eliminated  the  DEC  10)systerti  as  a  Network 
resourc^nd ^t«i,  move  all  of  its  interactive  academic  computing  to  the  CDC 


V 


-    system.      *  »•  •    •  ^ 

y/       The  other  two  alternatives  maintained  the  "DEC  system  as  a  Network  resource. 
In  one  almost  all  interacti yeVcomputing  would  be  dedicated  tq..a  multiprocessing 
,    •  DEC  10  system  with  256  portsf^There  would  be  limited  access 'through  48  ports 
to  the' CDC  system  for  Batch  eiugmentation  use.    In  the'other  alternative  the 
DEC  system  wbuld'be  topped  out  at  128;.ports  and  interactive  computing  would" 
,        grow  to  176  ports  on  the. CDC  ^/st^.  • 

.In  all  thre^  a/lternativesi  administrative* data  processing  was  to  be  done 
'  on' a  mult17proce^ssing^BM  370/158.    All  alternatives  also  recommended  that  a 
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256  port  system  be  prc^ded  for  the  PLATO  pnitJect  on  .thfe  tDQ  system.  Hbviever, 
no  provision  vTas  made  for'library  automation,  because  fT  appeared  to  lack  any 
offlciaV.endorsement  within  the  institution.  _ 

All  three  altevnaf'ives  carried  a  totaT  |>rice  tag  ranging  from' $25. 7  million 
tij^  mnii6n  •d(^*llars  for  -thi  W-year^peripd,  excluding  cihmuni cations  i:os:^ 
The  lowest  alternative- was  the 'one  eliminating  th&  DEC  systB^A  the  hiijhest 
.  was  the  one  using  the^^DEC  system  for  a^st  3II  interactive'iBMic  com|iuting. 

Stage  2.    As  part  of , the' second  stage  of  development 
'  process,  these  documents^  were  circulated  widely  throughout  the^^^^WBity. 

User  cortfiittees  on  all  c'ampaS'es^ and  administrators  wa^  asked  to  i?6Spond  lin    ■  . 
•  writing  by  Marclj  1 .   This  was  latei»  extended  to  April  15.    Instead  of  conifluctiog 
open  hearings,  the  task  force  members  met-' individually  with  campus  user  c^mmittee*- 


to  discuss  and  receive  cof^genf^ .'.^To  ^ay .the  least,  it  was  a  volatile. period 

^  ^  -      ^  ■     ■       •  1 

within  the  institution.  vTHe  one  alternative  suggesting  the  elimination  of 
'"'-^b^EC  system  was  both  political  «nd  emotional  on  the  Indianapblis  campus 
and  oamong  selected  users  at  tlie  other  campuses.  . 

Each  b^mpus  "dottmittee'did  ^ke  an.  official  response  to  the  task  fonce 
I    Responses  combined  rational,  political,  and  "emotional  feedback.'  As  might 
be  expected  ^  there  wal  very  lisbtle  feedback  from  the  a'dminis^trators.  \ 

Stage  3.    The  strategy'- fi nal  ly  -reeommended  by  the  |ask  force  expressed 
the' adapti vizi ng  nature  of  planning.    It.  was  bas'ed  on  the  rationality  of 
feedbtfck,  plus  the  political  and* emotional  factors.   :Two  majgr  quest^ions 
were  raised,  by  the  user  community.   There  was  a  concern'for*  the  length  o'^ 
the  planning" period  given" th'at  changing  patterns ,' growth  in  computing' nenjJs' 
and  technology  could  modify  siAtantiJljlTfuture  hardware  .requirements^.'  The 
second  concern  was  for  a  "continuing  program  to  more  effectively  evalua^^^ 
computing  "use  and  needj^".  .  '  - 
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7    "The  task  force  took  these  actions  in,  it?  final  recoinmendations  to  me     /  . 

adapti/ig  them  from  the  feedback  recei.ved. 

—      ,  • 

Specific  hardware  recommendations  were  made  for  a  three  year  period, 
.1976-77  through  1978-79.  ,  This  hardware  recommendation  preserved  for 
later  option  the  choice'  between  growing  iftteraftive  computing  on  the 
DEC  system -or  the  CDC  system.    The  alternative  of  disposing  of  the 
DEC  system  ^as  discarded  as  politically  not  feasible  nor  educationally 
desirable.  .  "       .  . 


The'foraputer-Ass^isted-Instruction  (PLATO)  was  to  be  limited  to  a# 
3?-port  system  for^thorough  evaluation  during  this^ame  period. 
Feedback  revealed  there  was  no  overwhelming  support' among  the  users 
fpr  PLATO.    Further,  some  political  realities  concerning  earlier 
att-empts  on  the  part  of  the  institution  to  get  state  funding  for 
fM-AT(l  were  revealed  which  causfed  the* task  force  to  remove  it  from 
a  full -blown  recommendation. 


3.  Qroups  were  to  be  established  to  fatriitate  planning  for. library 
'automatio.n,  external  data  base  interfaces,  and  minicomputer  inter- 

.   faces  ta  the  Itetwork. 

4.  An  evaluation  system'was  to  be  established. to  begin  the  working 
of  updating^ the  hardware  pTan  in  1978-79.  ' 

Already,  since  July,  there  h^ive  been  .alterations  to  the  thr^-yeai; 


haj^ware  configuration.   Thes6  alterations  have  been  based  on  later  infomiation/ 


and  emerging  needs.  Because  we  have  a  plan,  an  interim  report,  we  are  able  to 
adap\  to, these  new  changes  and  still  operate  within  the  fipancial  constraints 


that  we  have-  to  satisfy. 


SUMMARY 


Thfs  has  b^en  an  attempt  to  share. one  institution's  planning  experienced^  < 
utilizing  a  planning  frameWlpk  and  process  which  accommodates>at1onal ; 
political,  and  emotional'  behavior  to  be  present  in  the  planning' environment. 
In  es$'ence,  planning  of  computing  is  suggested  to  be  as  much  value-based  as  .  , 
if  iSvdata-based.    A  rational  framework  and-l5rocess  must  s%rve  as  a  foundation; 
however,  successful  planning  must  be  adaptive  to^^its  environment  and  satisficing^ 
to  Its  parti ci'pants.    Finally,  while  comprehe'nsive  planning  is^ideal  ,>eaVity:..,  /" 
•diptates  th^t  several  task  forces  be  assigned  specific  facets  of  the  overall.  ' 
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effort  to  be  accomplished  over  time.   Planning,  strategic  or  tactical.  Is  an,, 
.ongoing  responsibility  that  we  as  planners,  managers,  and  controllers  of  the 
computing  function  must,  view  as  being  at  the  nexus  of  ©ur  work. 


■J 
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INFORMATION  SYSTEMS_JQR  UNIVERSITY  PL^INTIJG 

 "   


■■■■  -'A  .. 

>    ,  .     R©«ert  J.  Rayinsbn  "        •     •  \^  *  . 

Dir^ector,  Computing  Center^      ^  T^^.  "  ^  

State  University  pf  .New  Yq:jk  ^t  Albany^        ,     ^  / 
V-  '  .    '   **•  •Alba^ny,.  New  York       1  ^ 

■this  paper 'proposqa  constjruction  of  a^  lebar^te. 'data 'base  • 
exw^ronment  for  lijiive'r.sity.  planning  information,  'disti^n^t 
.  f-f bm  data  ba'ses  and  systems  'Sbpporting  operational  f  unc-  ^ 
tioning  arid  m^nagfe^#vt.*  'The  Bat^^basfe  would  irBCeive  some  ^^' 
of  its;  input  ,froni"tAe  msytt^nsactional*  data  bases'*  afKi- 

^  '         ^   /  »  /       ,   ,   *        .  .  '         -  ,  •    '  ^ 

syst^eius  *4ihrough*  a  "process '  df..*S5lippi*ig"  to*  develop  . 

•temporal  unifiormity  and-^  prx:>ce6&  of  ^*f ilterinq**'  to  reduce 

the  volume  of  *  inf  oi;mation  and  to  prepfare  it  for 'a  u^efu^, 

role,  in  *the  planning  .envi^ohm^nt,.     Alsp,  proposed-  is  'an* 

ac^ded  cpaqentf atioh  ir^\)!>pth  the  MlS/tran?actional:  and 'the  ■ 

'planning  sy-stem  envitonipents  (bpt;  particularly  in  the. 

latter)  on  nbn-quajitified  ^data.^ ,  The  papeir-^iso  suggests 

th6  need  for  n.ew  ^oftware% tools  to  accommodate  establishment 

of  data  bases,  containing  ^Otti;ti^tran^i£ative  and  non-*         *  ' 

qiianti'tative.  information.  ^  Major  Tssues  concrerning  archiving 

of  data,  tl>e  rolfe  of  "meia^dadta "  or  information  about-  •  ^r> 
/"^  *  ^    *         '  •  \       *  /I 

the  datfa,  .processes ^  and.  institutional  policies,  are'.also 

discussed*  '  #        ,         '  .       •  •     -  .        /;  ; 


FORMATION  SYSTEMS  FOR  UNIVERSITY  PI^ 


,The*  papufer  -proposes^  construction  of*  ^;sejpar;/at 


I  ^  / 


data  base 


environment  /for'  undl^efsity  planning  informatio^z  ^distinct  from 
data  bashes  and  systems  suppprtino.  Operational  /f  ufictioning  and 
managementJ)C     Hie  aata  base  would  rec^eive  some  of  its  inputs    ^  % 
from  the  ^IS/tj;ansactional  data.ba'ses  and  sys^erts  through  a 
process  q(f  ' clipping •  to  develop  temporal  uniior^ity  and  a*  ^ 
proc^ss/lbf  'filtering'  to  reduce  the  volume  of  information 

"     -I  /  *  '  *  V  " 

and  to  ifrepare  it  ^or  a  useful  rcrle  in  'thfe  planning 
environihent.  v  ^       *  •  /  * 

Alfeo  proposed  is"added  .concentration  in  both  the  MIS/ 
transactional  and  the  planning  system  environments   Obut  par- 
ticular^  in  the  latter)  on  non-quaii'F*f ied  data^  and  suggests 
tfi^^eed  for  new  software  tools  to  a^comi^odate  establishment  of 
data  bases  containing  both  quantitative  and  non-  quantitative  ixi-^* 

formation.     Major  issues  concerning  archiving  of  data,  ^and  the. 

*      *  *  »  * 

i:ole  of   'meta-data or  information  about  the  data,  processes, 

and  institutidnal  policies  are  discussed.  •      •  • 

•  This  paper  contetids  j^hat  significant  differences  e;cist 

between  rthe  kinds  of  information  system^  enviroiynentjs  *  necessary 

to  conduct  ordinary  university  business  and  those  neede'd.'to 

'     /     '  :    .     ^    ,■;  ' 

^provide  a  workable .enyironment  in  which  academic  planning  can 
be  conducted.     These  two  kinds  of  information  $y^tems  may  be 
thcMight    of  as  "manageme'nt "  and  '•planning"  pyst^s.     The  papet 
describes  system  characteristics,  identifies  their  reTationship 
to  each  other,  and  delineates  spirit  of  the  data  elements  of 
interest  in  each.  ^ 
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In  Order  to  better  understand  the  differences,  tq  sec  how 
."^     they  serve  a  universj^tyr  jind-tjQL...*rtermine  how.jthey  relate  and  ~ 
how. they  function;  we  must  examine  some  ^asic  concep^:^  and  de- 
fine' some  terms.      ^  >  \  V  :  ' 

.One  df  those  terms  is  "transaction^  system".  ^The' trans-  ^ 
.-^actional  systems  pf  the  institution  are  those  which  support'  its 
operational  functioning  4     These  ^systems  ideally  ares  /supported  • 
by ^unified  structures  df  data  called  data  bases  -  structures 
vlhich  *are  intended  i:o  identify  major  groupings  of/(}ata,  to  iso-  j 
lalte  access  keys  to  the  data,  to  reduce  or  eliminate  redundance 
of  data,  and  to  unify  the  whole  conceptually..         :  \ 

It  i^  most  Qonv^ient  *to  think'  of  a  transactional  system 
as ^maintaining -a  specific  transaction-related* data  base.  This 
is  an  oVer-simplification  sincfe  the  data  bases  Of  various  tran^s- 
actj-onal  systems  are  generally  lihked  together,  but  it  makes  ^ 
th^  process'  conceptually  simpler  and  is,  therefore    justifiable  • 
.--for  th»e^  moment.  ♦  /  >  ^ 

A      .     Giyen  a  >6et  of  transactional  data  ba^es  and  transaction  . 

'I     •  '  '  -  -  " 

system^  whicft,  maintain  them  and  make  use  of  tjiem,  the  systems  v 

'    m  ^  y  .  '      '  ^  „ 

-normally  thought  to  make  up  a  "management  information  system"  * 

'are^  f6r  purposes  of  t^iis  article,  defined  to  be  thflge  systems  >  . 
which  E^Ovide  dnformation  periftit^^ng  management  to  control  the  ^ 
transactional  oy  operational  functioning  .einvironment  of.  the* 
institution.     See  Fip^re  1.  1*  - 

It  has  been  found  that  a  management  information  system. * 
generally  requires  information  not  provided  by  the  golsLectioA 


ERIC       /'  * 


308  • 


\  323 


of  I  transaction,  systems.     This  we  call  '-'external  data",  and  it 
is  djata'-  some  of  which  is  organized  in^  data  bases  -  which 
•ls.vJ|sed  to*  augment  the  computerized  system  to  make  the  infor- 
mation sysjtem  complete,     we  r-efer  h^te  to  information  such  as 

.„        ♦  .  ^  '        '  .         .  — »  .  .  • 

targets,  schedules,  standards  and  t;he  like. 

'  -   .  • 

f      '    One  can. visualize  the  composite;  of  the  transaction  data 
bases  an^those  external  data  ba^ps  which  are  machine  pi:ocessed 
as      two-dimensional  matrix  involving  the  data  elements  and  t?he 
data  bclseS/  with,  a  third  dimension  provided  by  back-up  and  his-.^ 
torical  fiXes  of  the  data  bases-    -Thus,  Figure  1  shows  the  * 
information  set'^  for^  transactional  systems  and  management  infor- 
matitjTi  as  a  cube,  and  while  it  i^  not  perfectly  correct,  the 
analogy  yil-1  suffice  fey:  our  imniediate  purposes.^ 

Two  types  5f  processes  operate  on  the  data  structure  so 

far  identified  -  propesse^  associated  with  the  transact j^na»l 

 '     .        .  ,  .  'X' 

systems  and  the  management:  .information  system.     The  ttansactiojial 

system  processes^ are  relatively  straight-forward.*    They  acquire 

information  from  ti)e ;  external  world,  manipulate  it  and  store  it, 

axid  produce*  various  qutputs  -  outputs  pfiented  toward  the  opera- 

ti^al  functioning  of  the  institution. 

Th6  management  information  sys1;em  proa^^es  are  somewhat 

more  abstract.     Their  composite  structure  c^^ists  of  routine 

»  *  *  • 

reports  which  are  extracted  from. the  dat^  structure  but -also  of ^ 

•  ^        .     -  .        ,  :  •  r 

specializ»ed  or  **free  form"  extractions  used  to  respond  to 
qu^tions  of  sp^ci^fic  nature  and  short  life.     Thus,  the  computer 

S  -  *  ' 
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programs  and  Systems  'involved  in  the  management  information 
\  system  change  continuously ,  with  old  procedures  and  reports* 
b^ilig»discarded  and  new  ones  added,  all  resting  on  a  base  of 
relatively  routine  reporting.  *      .  -  \ 

In' much  the  same  w^y/  an  array  of  data  can  be  visualized 
for  the. planning  environment.  .  A  key  difference  exists,  however. 
T?he  p^Aning  information  system  requires  a  "three  dimensional" 
set- of  inf armation_  -  data  elements,  data  bases  and  historical 
representations  of  that  information  -  whereas  the  managemefit 
information  system  and  transactional  systems  are  generally 
^  based  on  current  or  near-cur-rent  information  and  are  much 
'les?  involve'a-^ith  historical  dafta.  ,  Figure  ?^  shows  this. 

It  would  be  a  mistak^  for  systems  planners  to  presume 

4 

'  that  the  data  elements  and  data^ bases  required  .to  properly 
support  the  planning  function  are  simply  those /of  th^tftalis- 

'  action  and  management  information  systems  environment.  It 
would  also  be  errongl^us  to  presume  that  the  history  information 

«  1^ 

/ 

needed  is  the  historical  backup  of  the  management  information 

V 

sys/em.  The  planning  data  matrix  is  different  than  .its  counte^r- 
part  supporting  management  information.  "  ^ 

But  where  does  .the  planning  data  come  from?     It  is  not,  as 

r  - 
one  might  expect,  simpfy  a  direct  transposition  pf  |:he  informa- 
tion Kised  ir!  the  management  information  system,  although  a 
mai:>ping  does  exist.     (See  Figure  3) 

^  Figure  4  shows  that  a  filter  must  be  defined  -  a  device 
, which  consolidates  certain  elements ^6f  data  from  tbe  management 
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I  ; 

^fy|a  transaction . information  base,  passes  certain  information 

-through,  and  eliminates  other  information.     The  triqk 'is  to 

•define  the  filter.     This  will  be  discussed  later..    •  '  ' 

\ 

.  Once  .the /filter  has  been  determined,  a  process  must  be 
developed  •to  create  and  maintain  the  historical  fi^.     This  is 
done  by  a  process  we  refer  to  as  "clipping".     One  may  t:hink  of 
the  clipping  activity  as  a  process  of  cutting  the  constant-  . 
stream  of  maiiagement  .information  at_  appropriate  times  and  . 
passing  that  information  thr^ough  the  filter.     Note  that  the 
"clipper"  must  operate  with  specified  atnd  carefully  determined 
frequencies,  so  that  the  historical  fi^es  are  created  with 
uniform  recurrence  over  some  period.     This  is  so  because 
modelin<^  must  be  possible  over  periods  of  time  often  spar^gihg 
several  cycles,  and  units  of  *time  must,  therefore,  be  manage-r 
able  -  i.e.  uniform.     Figure  5  is  a  representation  of  the 
total  system.  *        '  . 

The  process  of  defining  the  filter  is  all-importai}t .  Its 
function  is  to  consolidate,  transmit,  or  reject  data  elements 
which  exist  in  the  MIS  data  structure,  and  project  appropriate 
information  forw^ci  to  the  plannifig  data  base.     This  is  a  very 
critical  function,  for  the  utility  of  the  planning  data  base 
is  predicted  by  the  design  of  the  filtej:,  and  changes  to  the  * 
planning  data  base  organization-  should  be  made  only  rarely  -  . 
probably  with  grea'^t  effort.    ,  ^ 

But  clearly  it  is  neces^^ary  to  perform'  the  filtering 
functibn',  for  with  a/complete  ^I^* 4a ta  Ijase  it  would  , be. 
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impractical,  expensive  and  non-utilitarian^  to  maintain  hip- 

•torical  copies  and  attempt, to  use*  them  as  the  biases  for  pl-irii^in^ 

information  -  some  compacting  must  occur.     (For  exampleX  there,  is.^ 

no  valu^  in  the  planning  environiilbnt  i^  knowing  that  the\name 

of*  an  individual  student  changed  during  Wis  or  her  Academic' 
i     '    '  :  ' 

ex)perie^;ice  at  the  university,  but  this  is  important  information  in 
the  transactional' system,   ,The  number  of  such  changes  in-a  time 
slice,,J;ke*iever ,  might  be  useful  ^planning  information.)^  ^ 
j  _  The^ rtext  step  as  not^  as  one.juight  naturally  conclude,  to 
define  the  filter.     First  we  must  better  un^rstand  what  the  data  . 
reqi^irements"  bf  the  two  environments  are.     Let  us  take  this  in 
order. 

\  First,  we  should  define  the  data  elenfents 

MIS  environment.     This  non-trivial  operation  has  been  descrj 

in  other  publications  for  those  elements  which ^ 

transactional  data  bases,  and  neither  the  process  nor  the  6;Lements' 

.1 

^themselves  will  be  repeated  here.     Suffice^ it ' to  say  that  they 

« 

group  themselves  logically  as:     student,  program,  facilities, 

* 

pers6nnel,  finance  and"  alumni  data  bases.  " 

But  what  about  those  data  itfems  which  are  required  develojj^ 
a  reasonably  complete  MIS  environment  but  which  are  not  derived 
feom  the  transactional  processes?    They  can  be  characterized,  and 
fortunately  they  are  mostly  quantifiable.     The  author's  (incom- 
plete)   list  thus  far  includes: 

^Targets,  or  quantified  goals 

^Schedules  ^  . 


needed  in  the 

ibe^ 
are  part  of  the 
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-r^eporting  *  .  '     ^     i   .  L     .  ^ 

-operational  ,  '  -  .     ~ .  " 

*D6inajia  (market  analysis)    '    '  .  '  .        .  '  ' 

^Strengths  &/fWeakndsses 

♦Demographic  Information  f|  . 

,  -about  the  community  '  '  ' 

-its  institutions  *    *  ' .       '      *  ' 

-its'people     *  '        *  .  * 

>  Standards ,    .  *  '  ' 

-performance     ^        /  . 

-tenure      .  .       •        ,  ^ 

^-corltinuing  employment; 


3(Jel! 


*  Standard^  Models  ,  . 

-economic 

-enrollment  ^  .  *^  ^ 

-population  • 
-compensation/collective  bargaining 
-resource ^consumption  / 
♦/Attitude"  InfoKfetion  - 
These  noi);-transactional  information  items  dre  used  in  a"^ 
variety  of  ways  by  the  university  manager /  mostly  to  detefmip6 
if  op^ational  parameters  are  'in  bounds',  but  also  to  per-  ^ 
form  Irelatively  short-^r-^nge-  planning  or  forecasting. 

What  must  be  discussed  now  are  those  data  elements  Tieeded^^^^j^l^^ 
to  siKppQjr^t  lorig-range  planning  functions.     T^e  author  makes  no 


claim  that  what  follows  is  either^ particularly  defirtitiVe  or 
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*complate  —  it  is  a  first  ai)proximationf  with  much  refinement 
.  ^required.  .]^n^gd,  a  capful  study  of  the  inforiuat^ioa  requir^- 
^  ments  of  6h^ef  es^pcutlves  and  academic  planners  is  essential 


before  any  such  system  sKould  actually  be  constructed^  The 
,  following  is  px^limina-ry-  to  such  a  study,  and  perhaps^  would 
,  serve  as  a  basq;.  .         i  .     •  ^ 

Planning  data  has  seve(||^L  characteristics  which  separate  . 
it^^from  transactional  Tnaa&gement^data :     the  data  is,  where 
^^it  evolves  from  MIS  data^  generally  calculated-' —  the -result 
of  some  operation  being  performe*d  on  the  source  data;  some  of 
it  will  be  less  specific  than  the  MIS  data;  much  of  the  useful 
planning  data  is  not  qu'an^tif  iable  ^and  is  available  and  usecl 
in  rather^ unstructured  forms,  often  as  background  information. 

'      The  list  of  inforit\ation  derived  ffrom  the  MIS  data  str.uc- 
ture  is  likely  to  be  extensive,  and  complete  development  of ^ the 


9 


filter  will  be  a  long,  and  arduous  ta^sJc.     But,  some  comments  as 
to  the  nature  pf  tjie  filter  baf>  be  made,  though  tentatively. 
We«  will  first  consicier  the  role  of  the  filter  as  a  screen 
through  which  the  trahsaction/MI&  .data  base  is* passed 

Here  the.       t^r  does  what^its  nanne  implies  —  it  screen^ 

^  •  - 

out  unneeded  transacti^al  data>to  ke6p*  the  planning 'b^e  reason- 


able-  in  size^and  well  organized.     It  also  muiSt.  join  elemeaits  of 
the'l^arious -rases  and  establish  needed  'Xink§.  'If,  all  trans-- 
actional  datav^bases  were  weri-ordered  and  complete,  the  construc- 
t:4;on  of  the  filter  woul4  be  a  relatively  easy  task,  but  in  the  ^ 


light  of 'reality,  the  filter  w^ll       a  very  complex  set  of 


329 

progrcuns  indeed-.     However,  no  new  .software  tools  are  needed, 
-arffil  condrete  action  can  be  ^taken  rather  immediately, 

^The  other  role  of  the  filter  is  to  manipulate  and  coalesce 
non-quantified  information  or  information  which  is  a  product  of) 
operation^  performed  on  transactional  datd,  perhaps  having  its  f 
roots  in  the  MJS  reporting.,  pro'cesses .     Before  looking  at  the  / 

'    '  '  .  *  / 

filter  in  this  li^ht , 'how^yer ,  we*  must  examine,  more  fully,  / 
certain  aspects  of  the  planning  data  base.  / 
^  .  University*  administrators  have  known  for  some  time  what  / 

recently  >7as  .vetified*  by  work  at  Harvarf  ,  that  university  tdp 

(} '  >  '  / 

management,  a  group  to  which  long-range  planners  belong,  doe/s 

e 

not  make  substantial  u^e  of  transactional  data.  Management 
tends  to  deal  with  quite  different  kinds  of  infortnation,  whi^h 
is  again  termed  as  'external'  because  it.  is  acquired  from  out-' 
side  the  system. 

'    The  author '.s  list  of  external  ir^Cormation  is  ndt  tb«^result 
of  thorough  s^udy  of  the^  needs  of  chief  executives  and  planners^. 
Rather  /  It  was  set  down  as  a  working  mod^  l^o  B^rmit  conceptua^l- 
iza^ion  of  the  necessary  techiyiXogy  and  to  clarify  issues  as  to 
inforination,  classes  and  necessary  structur/e.     Therefore,  it  is 
With  the  proviso,  tj^^t  it  not  be  taken  too  literally  that  the  * 

author  presents  sucn  a  li^t.  ^  It  thus  far  conlfains:  / 

•       '       '  /  - 

,    .i  Mission  of  the  Institution  and  its  Comporfents 
Master  Plans/Existihg  Plans  ^ 
•        . "Relations  with* Other  Institutions  • 


r  ' 
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*    ^  IP 

-  Inter- institutional  N^eds 

-  Peer  Group 
Demogrciphic  Informat^ion 

-  Community  Character 
-faction  to  the  University 

-  Services  Rendered  to  Community 

-  Potential  Services 

-  Cultural-  Needs- 

*        -^^^  * 

-  Types  of  Indi^try 
Comipunity  LeadBr^ 

-  Regents/Trustees  ^ 

-  Key  Alumni.  ^ 

-  Professionay^ocieties  ^ 

-  Educators  "  [ 

-  Business  and*  Industry  ,  -  ^  • 
Labor 

-  Civic  and  Cultural,  M 

-  Federal,  ^ state  and.  Loqal,  (Gove]:nment) 

-  Jledia  .  / 
,  Program  (and.  Institutional^ 

-  Quality/Weaknesses^  '     :  - 

-  Helevancfe  (Centrality) 

-  Library  Holdings   *        V    '  . 

-  Resources : and- Facilities 
r  Cos^Reveriue'  Relationship 

,  Staj^2crd' Models    .     /  •  ' 
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,    ^      .  I  Progress  ^Toward  targets  /' 
J  The  Decision-making  Process  ' 

-  Formal  Structure 

-  Inf ormkl  Structure  .   .  • 
'^.*riming      '  •        ^  " 

Two  added  'external-'  information  sets  must  be  carefully 
considered.     The  first  is  the  set  'of  definitions  of  data 
element^.    .These  beicorae  extremely  important  archival  records. 


it 


and  are  subject  to  change  -  yqt  the  definitions  applical^le  at  a 
moment  in^ time^.^pplying  to  the  archived  data,  aire  critical: to 
proper  understandiii§|  of  t:he  data.. 

The  second ^information  set  deals  with   'process*,  or  th^^^ 

'mechanisms  by  wtjich  data*  is  generated  and  manipulated.'  While^ 
this  is  very  complex  and  ^the  author  has  not  -yet  fully  explored 
^11  r^mif icatioaeir  it  appears  that  certain  modules^  of  computer- 
gpde   (procedures*)  represent  university  policy  of  tlie'  moment  and 
thejnselA^es  thus  bdcome  caijdidates  for  archiving.     This  clearly 
ppens  a  host  t)f  interesting  techniaral'  questions/ 

 _  The  scope  of  information  suggested  for  possible  inclusion 


•is  great  indeed--  ranging  from  quantified- or  codified  informa- 

<^  <  ' 

tion  through  less  traditional  information  which  lacks  structure 
and  may  not  be*  c/uantif iable  or  even  codifiable  yet  may  beg  for 
organizataon,  ijndexmgt  etc.  -  on  vthrougfi  ifif orniat^on  a^out  In^c 
mation,  and  finally  to  information  ^describing  how  ot'her  *  inf  orma- 
tioh  is  processed.     This  s'cope  is  well  beyond  the 'presen;fe 

state  of  the  art.      Yet  in  the  longr-Tiin,  to  produce*  • 

<  F  '         .   •      ;  -  ■ 


an  informajj^on  system  which  will  have  broad  significance  to 


planners  and  chief  executive^-  i,e.^  be  able' to  cope  with  apji  , 

accommodate  ,the  information  nee4^  -  such  must  be  con^idqg^ed.  • 

^   •       Some -work  has  been  d'one  to  handle-  unstructured  or  non- 

quarttified  data,  though  none  is  known  which  has  as'  its  objectives^ 

those  of  this  paper;  an  interesting  system  which  is  tangentiAlly 

related  is  described  in  the  CUMREC  '75  proceedings  —  "Executive 

On-Line  '  Inf  6rmation  S'ystem"   .  - 

Clearly,  the  computer  cai^  be  used  to  process  and  orgaliize 

unstructur,ed  and  non-riumeric  inf  prmation^  but  the  primary  qu^- 

tion  is/  tan  it  be  made  to  relate  to*  current  concepts  of  data 

jDases  a\id' processes  for  handling  them?    The  author  contends  .that 

1     -  . 

it  should/  that  much  will  be  gained.     But  it  appears  that  existing 
soft^^re  systems  developed  to  handle  transactional,  information 
or  data  bases  will  ha\/^r- to  be  marred  to  software  which  -parallels 
software  rejSreserited  today  by  text  handlers  and  ^edi-tors.,  extended 
to  permit  more  complex  organizations,     the  existing  tools  do  not 
appear  %o  be  adequate  for  the  job,  and  a  itew  bag  of  tricks  and 
•tools  appears  to  be  necessary.  ^ 

'  But,  while  this  paper  has  discussed  '^he^technology -of  planning 
information  systems,  the  author  wishes  £o  stress  again  that  a  prior 
N  question  must  b^  clearly  answered.     It  is,  "What  are  the  teal^'  - 
inforro§ti6n  processing  needs  of  chief  executives  and  planners?". 
Atffcnpljs    to  develop  sy^s t em's , without  first  having  carefully  devel- 
bped  the  answer  can  lead  to  another  of  what  a  colleague  aalls  - 
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.••system  juggernauts"..    .It^is  my  belief^lRiat  the  concepts  pre-- 
,  sentid  hQre-  will  .prove  useff  ul  in  dbf  ining  the  technical  issues'" 
and  developing  the  support  systems,  but  we  must  not  lose,  sight 
af'  jthp  fundamental  mis'siom.  ' 


r 


\ 


■1  '  • 

Wyattf  J.B.  and  S.  Zeckhausfer,   "Uni,v^sity  Executives  and  V 
Management  Xnf ormatiofv:    A  Tenuous  Relationship",  Educational 
Record     (Summer  1975), ^p.  175-1S9. 


2  *  '  •  ^ 

'^Mprgan,  M.Jy  and  R.^  L^ux,   "Executive  On-fiine  Information 

^     Systems", -in  Proceedings,  20th  Annual  College  and  University 

Machine  Records  Confer^nc^ —  CUMREC  '75  (University  of  Geor^i 

\  Athens,  .Ga. ,  1975)     pp..  43-55.  *' 
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MANAGING^  A  LARGE  SHARgP  ^•ROGRAMMING  .STAF?"  '  '  <  * 

"  ,     '  -  -  •  # 


/ 


John  W.    (Jack)  Rust 
•Director',  Computer  Systems  ^Division     ^  . 
Southwestern  Ohio  Regional  Computer  Center  (SWORCC) 
-University^,  of  Cinc^innati  .  " 

Cincinnati,  Ohio-  > 


Mcinaging  a  large  systems  and  programing  staff  providing 
services  to  all  areas  of  a  majoi?  -unitersity,  including 

•/administrative,-  aj||^demicv  and  medic^^  plus  jneeAxg  the 
needs  of  other  major  non-profit  organiz^iohsv  including 
federal* agencies,  rs  a^ignificant  undertaking.  \  This 
paper  presents, the  management  techniques  utilized  in 
direqting  Vthe-^tfprts  of  over  eighty  programmers  and 
anal,ysi^;Ef<il^  a  .«ase  study  qf  a^  unique  approach  to  succeaiBful 

sharing  of  resources.  , 
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I.  SUMMARY  .  '  ^ 

Mauuiging  a  ^ largte  systems  and  programming  staff  providing 
services  to  all  ar6as  of  a  major  university,  including 
administrative,  academic,  and  medical ^  plus  meeting  the  needs 
of.  other  mfejor  non-profit  organizations,  ^includiilg  federal 
agencies,  is  a  significant  undertaking.  The  Computer  System^ 
Division  of  the  Southwestern  Ohio  Regional  Computer  Center 
(SWORCC)  supports  the  -University  of 'Cinc^innati,  Cincinnati 
General  Hospital,  the  ^Environmental  Protection  Agen9y,  the 
National  Institute,  of  Occupatlional  Safety  and  Health,  the 
United^  States  Postal  Service^  and  a  variety  of  other  federal 
and  local,  agencies.  The  management  techniques^ \4tilized  ijfi 
directing  the  efforts  of  over  9(h  prograimmers  and  analysts 
^  provide  an  interesting  case  study  in  a  unique  approach  to. 
successful  sh»igig  of  resources.  .  .  ^ 

II.  INTRODUCTION  .4 

A.  .Background  of  SWORCC  ^   .  ^  ^ 

The  Southwestern  Ohio^  RegioiTal  Computer  .Center  (sWORCC) 
was  formed  in: 1972  by  the  .  Univer^itf  of ^* Cincinnati 
(U.^C.)  and  Mi^i  University  (M.U.)  to  provide  increased 
computer  services^,  to  '^both*  c^puses*  vi*tho^  a 
corresponding^  iiicrease  \in  budget  allocation.  This*  was 
accomplished  byr:combining  the  COTipute^r  centers  into  one 
central    facility    >and  SLttractijig  other'  non-profit. 

r  organizations^^ to  utilize  tfie'  computer    center.  ^  These 

^   '  ^    objectives    hay6    been  fjpccymiilished,\aiid  today,  the  *two 
-Universities  /6ceive  6-1  tf*j,times  the^^oftiputeu:  services 
they   ^receivecj^    in  1 972!.  fie>r  ^a  fiJactionkl  increase  (less 
than  inflationary)  in^c«ts.    \.  ' 

B.  Current  Status  a  V  ._-r*^ 

.    SWORCC    operates    ^n  .t  Amdahl    470    V/6 ,  at\  itll  central 

^  facility  locatej  in  ,the  U.C.^.  Me^dicaijl^  CentA*  with  nine 
high-speed  ^pJtK^te  Jo^'Entrw  station^!  and  206  low-speed 
interactive  terpiinalV  locatEd  on  ^  fc*he/"U.C      and  -  M.U. 

/  campuses  as  well."  as,  at  other  user»  l^Ocations.  \This 
,   ,        Amdahl    470     {plu<i|ito-plug  ^compatitle  .  with    the  \lBM 

^  360/370  syst^s)  'has-  oveiF  4  million  bytes  of  core 
storage  with' GT)C- disjj^s,  (3.6  billion  bytes)^  CDC  mass- 
storage  (16  billion  b^tes) ,  12  IBM  magnetic  tape 
drives,    plus    a    v^x4ety    of      peripheral  equipment. 

*  SWORCC's  total  bud^etVi*^  over  $6  miUipn  fat  the/ 1976- 
^  77 ^fiscal  ye^.*t        a  /     >       .  '     .  ^ 

r         i      SWpi(cC  has  two  major  .divisions  with  otfter  suppo^jrt^units 
«    and  a  series  o^  advisory  committees,  as    shown  ^  in  th& 
./      organization.       chart,    f   Figure      1.  ^     The  Computer 
Operations/Services     division.     ^     ifisponsible  for* 
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providing  computer  services  to  ajQ.  SV^CC  users.  This 
inMbdes    scheduling  -^and    operation  -of    the*  central 

■' <- 

'         •  ',33Q-..:  , 
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facility;  and  some  of  the  remote  facilities  as  well  as 
management  of  the  data  entry  function,  the  U.C, 
student/faculty  input/output  function,  and,  the  U.C. 
administrative- data  processing  funcl^ipn.  The'  CcMtiputer 
Systems  Division  is  responsible  for  providing  systems 
analysis  and  programming  services,,  as  wel^  a1i  some 
clerical  support  services  to  U.C,  administrative, 
abademic  and  medical,  and  all  other  SWORCC  u^ers  except 
M.U, ,  who  has  its  own  staff  of  programmers  an^ 
analysts.  This  paper  is  a  discussion  of  the  approaches 
u^ed  in  the  management '  pf  the*^.  Canputer  Systems 
Division.  -        *  .  '  , 

The.  SWORCC  Council  is  the  ^^licy  and  decision  making 
group  for  SWORCC.  It  is  made  up  of  t*wo  Vice-Presidents 
from  U.C.  ^nd  two  from.  M .  U .  The  SWORCq  P«l  icy* 
Committee  consists  loiE  five  members  from  U.C.  and  five 
from^  .  M.r.,  ^^representing  both  academic  and 
administrative  interests  on  the  two  campuses .  Its  ^ 
chief  role,  is  to  provide 'support  and  advice  *to  SWOR^ 
on  operational  and  procedural  matters. 

The  U.C.  Advisory  Committee  structure  is  responsible 
for  the  allocation  ;df  computer  resources  supported  by 
U.t.  General  Funds  to  the  -various  divisions  _  arid 
depart^nts.  The  members  pf  each  Committee  are 
representatives'  of  the  users  in  that  particular  area 
and  are  appointed  by  the  "  appropriate  University^ 
officer. •  They  meet  regularly  to  review  the  status  of 
computer  'services  in  their  area  and  to  set,  priorities 
in  those  cases  where  there  ar6  competing  demands  for/ 
scarce  resources. 

Type  of  -Projects  /  ^  •  ' 

The  Computer  Systems  Division  has  grown  from  a  staff  ^f 
5R  in  19*74  to  134  in  191^6..    This  staff  is    broken  d< 
as  follows:  .  '  . 

19711  1976 


Progranmer/Analysts  -      nn  90 . 

Billable  Cler2:s  '3  26  f 

Managers                     .  *  ,  .        -.7        .  10  1 

Support  Cler}:S.    .  '    '       'JL         '        «!•  ' 

Total         ■  -  -58  13H       .  I 

'  ■  ■     T  ' 

Current    projections  indicate   'continued  growth  the 

r^unber  of  staff.  <        •  .  ■ 
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following    is    a    general,    suinmary  of  the  types  of 
seiTvices  proyidfed: 

1./      V.C.  General  Funds  -  General  Eunds  were ^allocated 
to    support      23      programmer/analyst  Full-Timet 
Equivalents  (PTE's)     in  ^91^J^..    This  allocation^ 
was  further  brokefji  ^'own    by    the    U.C..  '  Computer 
Budget  and  Priorities^^Coiniaittee. ^s  follows:  ^ 


Administrative 
'PTE '  s  ^ 


Data  Processing  (ADP)  -  16 
supporting  admissions, 
registration,  student  -financial  .aid, 
Wcounting,  -  budget,  payroll,  , student 
account  s#  '-levelopment/alumni ,  personnel, 
planning,  and  the  library.  The  assignment 
% ^qf r. .  thege  ^  PTE's  is  controlled  by  the  U.C.^ 
APP  r'omputer  Services  Advisory  Committee. 
• 

b.  Academic    Computer  Services  (ACS)  -  5  PTE's 

supporting-   non-medical    '  research  '  and 
instruction  .  including  consulting-^— computer 
assisted    instruction,     and    a    Variety  of 
other    project^.    ^  ""he    assignment  of  these 
-  P'^E's    is    controlled    by    the      U.C.  ACS^ 
.Advisory  ionnit;tee. 

c.  .       Medical  Computer  Services-  (!1CS)  -^2  PTE's.  - 

supportifig  i««»edical  research  and  instruction 
including  consulting ,  data  '.analysis , 
computer  assisted  instruction?  and  a 
variety  of  othejj  projects.  The  assignment 
/  /  of  these  PTE's  is  controlled    by    1:he  l.C. 

VCS  Advisory  Committee. 

2.        lT,c.  ^^on-Geperal  Funds  -  Support*  Is  provided  upon 
-   reaufst  to  U.C.  organizational  units  who*  provide 
pavnents    from  grants  or  contracts, *  or  other  non- 
*      general  funds  accounts,  and  \to    u:c.  auxiliary 
^  units    such    as    the  hospital,  the  bookstoz;e,  *an4. 

the  residence  halls. 

lasers  other  than  r.C.  or  M.U.  -  The  principal 
growth  in  thd  Computer  Systems  r>ivision  has  been* 
in  the  area  of  non-university  users,  primarily 
*  the  federal  government.  The  two  biggest  single 
users  are  the  Environmental  Protection  Agency » 
Environmental  Research  Center  C^PArERC) ,  in 
Cincinnati  and-  the  National  Institute  .  for 
'  .  Occupational'  Safety  and*  Fealth  (niOSI!)  ,  in 
Cincinnati.  . 


a. 


-  Dased  on  individ;<Sl  task  orders, 
"supports  PPA-I:rC  at  the  level    of  1 
manager,       1 5    analyst/pro.grammeis,     and  4 


EPA-rRC 
rrJQRCC 


clerks. 


:^hi: 


s '  I  ppo  r t      invo 1 ve  s      bo  t h 
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scientific  and  administrative^  systems^  «nd 
includes  tasks  ranging  from  dOmputer" 
seminars  to  laboratory  automation  to 
modeling  and  '  simulation  to  library 
automation  to  word  processing.  56  separate 
tasks  were  ordered  in  1975-76  and  <3Ver  30 
have  &een^  prdefed  since  the  contract  award 
of  July  1,  19'76,  in  the  1^76-77  year.  The 
majority  of  this  .  work  utilizes  EPA 
computers  (IBfl  370  and  Univac  1110)  and  a 
variety  of  sof twai;^(Fartran,  COBOL,  System 


2000) . 


b.  -  SWORCC  provides  NIOSH  with  system;^ 
analysis  an^l  programming,  as  ^11  ,as  dafela 
reduction  and  —analysis,  electa  entry,  and 
lata  processing  services  utilizing  SWORC(/'s 
computer.  ^  These  services  ^support  !II0SIl7in 
its  studies  'of  the  environmental  and  sa^fety 
comlitiojis  of  a  variety  of  industriej^. 

c.  Other  Federal  Agencies  '  -  S^'TORCC  providies 
services  to  a  number  of  otlier  federal 
agencies  including  the  United  States  Postal. 
Service,  Wright-Patterson  Air  Force  Base^ 
the  •  Naval  Avionics  ^Facility  and  the  r.S. 
Civil  Service  Commission  of.  Dallag^  Tejcas. 
Thesfe  tasks  have  involved  a  variety  of 
applications  (e.g.  Zip  Code  Conversion, 
cost  systems,  trackimf  systems, 
minicomputer  seminars^ ,  a  variety  of 
software  (roQOL,  Fortran,  System  2p00)  and 
hardware   (IB?!  360/370,  CDC  6600,  IW635). 

d.  ITon-Federal  Agencies  -  ^  SWORCC  provides 
systems  and  ^P^og^c^^^ii^g  support  to  non- 
federal,, non-profit  organizations  including 
the  Cincinnati  Board  of  Health,  Hamilton 
County  Mental  Health,  Cit^j  </f  Cincinnati 
Family,  and  Business  Relocation  Departments 
and  Queen  City  Metro.  Tliese  activities 
include  a  variety  of  application  /areas 
requiring  a  variety  of  skills.     .J       /  ^ 


Organizational  Structure  .  ^ 

"^The  Computer  Systems  Divis^ion  (CSD)  is  organized  to 
respond  to  the  varied  and  dynamic  needs  described 
above,  as  sho\TO  in  the  organization  chart  of  the  CSD, 
Figure  2.      ^    •  ^        *  J  ^ 

e    Director  of  the  G£D  is  responsible  for  the  overall 
lirection  of  the  division  and  concentrates  on  planning 
and    budgeting,     user    liaisbn,     the  development  of  ne 
users,,  and  assisting  the"  Director    of    ST/ORCG    ir^  th 
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'  planning  and  manag^ent  of  SWORCC.  The  Asffociate 
Director  of  the  CSD  emphasizes  the  managem^t  —of 
personnel  and  pthexi  internal  administrative  matters. 
Th6  Director  has  line  authority  in  terms  of  projects 
and  users  and  the  Associate  Director  has  line  autfiority 
in  personnel  and  >dmi|iistrative  areas.  Theoretically^ 
all  staff,  are  available  for  assignment  to  any  area 
based  on  the  needs  fof  i>sers  an<3  SWORCC,  and  the 
qualifications.  .ai)d  interests  of  -  the  staff  person. 
Where  practical  and  feasible,  staff  are  assigned  to**  an 
area  over  a  proloncjed  period  of  time..  These  staff 
represent  a  core .  group(.  for  each  manager  to  dijaw  on. 

The.    Assistant      Director,      and      his      Are^  Systems 
•Manager (s),  are  responsible  for  providing    services  to 
specific    groups    of  uisers.    This  includes  working. with 
the  user  in  determining  his    nieeds/  .workin4    with  the 
I  '   Associate    Director    in,  staff    assignments, .  and  then 

managing  the  actual  projects  which  are  undertaken. 


Each  staff  member  is  assigned*  to  one  primary  mdnager 
who  is  responsible  for  resolviri^  any  conflicts, 
performing  evaluations,  and  providing  a  direct  person- 
to-person  relationsTiip.  .Jlpwevter,  a  staff  member  may  ' 
work  on  several  projects  for  different  managers  at  the 
saune  time.  The  primary  manager  is  selected  b^sed  on 
projections  that  the  staff  member  will  work  on  projects, 
in  his  area  50%  or  more  during  the  next  thtee  months.  \ 

III.  TECHNIQUES  h^lD  PROCEnURES         ,     '  i'  * 

A.        Fiscal  Year  Planning  arid  Budgeting  , 

^  The  planning  for  projects  and  staff  in  the  U.C.  General 
.  Funds  area  for  each  fiscal  year  involves  the  initial 
allocation  of  U.C.  Genial  Funds  to  SWORCC  and  theiV/the 
assignment  of  these  funds  to  the  advisory  .committees. 
Each  advisory  committee' then  allocates  the  staff  to  the 
appropriate  projects.  This  is  /  a  relatively  stable 
process  and  is  normally  completed  during  the  spring  of 
each  year.  It  involves  a  continuation  of  previous 
commitments  in  many  cases.  However,  because  the  draiand 
does  normally  exceed  the  supply,  this  process  requires 
some  very  difficult  resource  allocation  problems 
especially  ,  in  the  ADP  area.  This  is  clearly  ,  the  ' 
responsibility,  of  the  advisory  committees. 

Planning  for  non-General  Funds  projecfce  is  much  more 
dif fioult  and^lynamic.  Most  of  the  activrfeletf  in  this. 
^  area  require  an  imme^liate  response  to 'a  u6er  request, 
and  it  is  '^lif f icult  to  anticipate  these  ^Ifequests. 
However,  an  effort  is  made  each  year  to  project  user 
needs  and  translate  these  into  staff  requirements .  ; 


Ef-fort  Reporting  and  Projections  . 

Each  staffs  member  submits  a  report  of  time 'workfed  eaph 
week  by  project,  functioh,  anc^^ay^  (See  Attachment^  1 
for  copy^  of  form  used.)'  These  reports -are.  the  basic 
input  to  ''a  computer  system  in  which  time  is  summarized 
by  project  and  by  staff  person,  and  resulting  reports  • 
are  distributed  to  all,  CST) ,  managers  weekly,  ^  (See 
Attachment  2  for  sample  pages  from  this  weekly  report.) 
This  report  is  use.d  by  each  manager  as  a  quick  way  of 
assuring  that  each  staff  person  is  working  on  the  right 
projects,  and  that  tine 'is  being,  assigned  properly  to 
indirect  accounts   (e.g.  vacation,  training,  etc.). 

fhis  system  produces  a  re^rt  at  the  end  of  ' each  month 
showing  the  time  worked  in  the  month,  .as  well  as  fox 
the  fiscal  year'  to  date,  and  '  since  the  system  was 
implemented.'  (See  Attachment  3  for  sample,  pages  from 
monthly  report.)  There  /s  a  report  in  sequence  by 
project  and  one  'in  sequence  by  staff  person.  The 
report  by  staff  person  ,^  also  shows,  Che  percentage  of 
directly  chargeable  time  fcJr  each  project  and  shows  the 
proj^ted  percentage  for'  that  staff  member^  for  that 
month  and  for'. the  next  two  months.  The  managera  use 
these  reports  as  turnaround  documents  entering 
projections  for  each  sta^f  person  for  eadTl  project  for 
the  three    months.  ^     An    updated    report  is  then 

produc^^howiTig  the  new  projections^*  '"he  reports  are 
^Iso  used  to  monitor  'and  control-  project  Costs  ^s 
compared  to  original  pro>ections  *  and  to  measure  the 
performance  of  individuals.  They  are^also  used  as  a 
historical  basis  ^6r  estimating  Qosts  for  new  projects. 
Fach  staff  member  receives  a  copy  of  his  report  showing 
hovr  he  spent  his  tine  ari-1  how  his  'time  i-s  projected  for 
the  next  tliree  nonths. 

Mananeri^  can  submit  new  neeas  by  using  dummy 
identi-f iqation  nunbers  and  entering  ^  projections  for 
future  nonths.  The  Associate  'director  then  uses  the 
final  monthly. report  to  identify  those  ,  staff  members 
v;ho  will  begin  to  have  tdjite- avail akiXe  in  future  months 
and  those  projects  which  have,  a'  need  for  additional 
personnel.   .  .  *  *  - 

!  lee  ting  Now  ^leeds  .       "      -  \ 

.Two  otjier  conputer  systens  are,  used  to  supfplement  the 
Effort  ReDortinrj  anU  Projection  Gysten,.'  One^iS'-  the 
•Personnel*  Complement  5iysten  v;hich  consists  of  a  record 
for  each  staff  oembor  including  any  open  positions. 
This'  af=;sists.  ^SD  managers  in  maintaining  the  current 
ntatus.of  present  sta^f  and  openings  for  reoruitincj 
purposes.  '"he  second  system  is  t])fi  Skills  Inventory 
System  which  maintains  a  record  of  the, skills  po^^essed 
•  by-  each    staff    member  in  teifms  of  hardware,  software. 
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languages,  and  applications.  Reportli  are  produced  by 
individual  arid  by  skill  to  provide  easy  access  to. 
answer  any  type  .of  questibn  concerning  StfORCC  staff 
capability.  (See^  Attachment,  4,  for  seuaple  pages  fr<Mn 
Skills  Inventory  reports  .J  The  system  is  updated  ^itlr 
new  "staff  on  arrival  ^nd  quarterly  tojf  existing  sraff . 

The  fbllo^ing'  are  the-^  steps  in  ideptifyinq^  and 
assigning  a  staff  member  tb  meet  a  new  need: 


1. 


2. 


The  Area  Systems  Manager  will  look  to  his  core 
group  of  people  for  a  person  available. 

If  the  appropriate  person  is  not  identified,  the 
manager  submits  the  xfequirement  to  the  Associate 
Director  for  assistance.  The  Skills  Inventory 
and  the  Ilonthly  .projections  are  used  ,to  try  v  to 
identify  a  person  in  another  ar€>a*to  meet  the 
need.  -  If  one  is  identified,  negotiations^  are 
undertaken  with  the  appropriate  managers  to^ 
effect  the  change. 


3. 


If  no  staff  person  is  selected,  thp^  possibility 
of  utilising  staff  iri '  -  other  SWORCC 
vlivisions/departments  and/or  the  possibility  of 
using  U.C.  faculty  or  students,*  is  pursiied^  I,f 
still  not  successful  at  this  goint,  it  may  be 
necessary  to  consider  ovewil  ^priorties,  and 
insist  that  an  aurea  free  up  personnel  from  o.ther 
tasks  to  meet  this  new  need. 

^The  last  possibility  considered  is  recruiting,  new 
personnel  to  meet  the  need;    J^ecause  of  the^  raf^d 

^owth  of  SV70RCC  and  the  CSD,  re^ruitirig  is  an 
on-going  function  which ^s  the  responsibility  of 
the  Associate  Oiifector.  Any  new'  need  is  factored 
into  this  function  and  personnel  brought  on  board 
as  quickly  as  possible.   -  * 


Conclusion 


Managirig  a  staff  of  this  size  in  a  ^shared  environment  is  a 
challeriging  activity.  It  is  an  imperfect  process  which 
raquirdTs  compromise,  cooperation,  and  ^understanding  by 
managers  and'  staff.  4'sers  must- ^  bo*  cooperative  and 
under atarnding,  .and  on  occasion,  willing*  ^o»  compromise.  It 
presents  many  different  kinds  of  problems*,  the  solution'  *  to 
wljich  can  toe  summarized  as  follows:  •  - 


"^Having  the  properly  qualified,  motivated,  and  managed 
aitaff  personnel- available  to  meet  a  userjp  need  within 
tlhe  usdrS  time  ^nstraints.*"  *  . 


^VfbRCC  has  been  successful  in  providing  these  services  using 
the    techniques    described.      CSD    managers    are.  cpnstant;ly 

O  ! 
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-r^ieWi'ng'   arwi  Improving  these  tecliniques  and  prod^du^s;  At.. 
.this  time;- the  syateMs  afe  be.ing  integrated  atn^  fefihed,,.  ^ 
'8er.ioU9  .  'consideratifcn  -.vis'  h^vci^  given  to  addihg  the  niisfeiflg  ■ 


elements  of' .project' mariacjemeja^  (e.g.    schedules,  milestones^, 

adtivlby  i«ter(iependencies,/fetdv)  to  tl^e  overall  system.    The?  . 

apprd^chp^  to 'roanagerotrit  w^l  cqn^tinue  to  evolve  to  adapt  to 
•  the  dynamic /rvatucfi.  oj!  the^WORCO  envirpnniet^t.  *  % 
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PMe«      17                 «                   SMOKC  COMPUTER  SYSTEMS  DIVlblUN  11/23/76 
V  V    IPF.                       E^OaT   8Y  PROJECT                              ,  ' 
^  ^  ^vi»Ee#Y  REPtPT "  r    -r^-- 


PH&JECT  #   ,A35711       CHAfi6*E/CR£ptT  *  WEEK  ENDING  ,i  11/2. /76 

^     *  EMPLOYEE         ,  •  •  •  SM^PROJECT  #  HOUfiS  I 

   •  •  _ 

HELEN  JJUCKHPPST-V  ,e,^  ' 


•    ^    -                     -OAVXD  MElTEftS  ^  ,  .                       23. \: 

KCBERT  UAlJX*     '  •     '     .  14,'. 

^                  •      MARK  YOUN€^  -      '  ^               I0,c  • 

'-"^    — -    -                 THOMAS  ydlBFrt^R  —   .    '     '          "                    '     24*  r 

^                 ^M^K  CAMIER  ^'  ^                   Clw       ^  6.0 

'      CAVID  Mc^feftS.  01-?                    U  17.^ 

-  ^  MARK  YOVNCv  A      -  *  -  <>t-7-'   -  -3Cr? 

THOMS  KOERJMER  ^              C IC'  ' 
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SUB'^ROJECT  TOTAL  69.  v 

^•M       TOTAL  mOJECT  146«i. 
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4 
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'   SMORCC  COMPUTEA  SYSTEMS^ I VI  SI  ON 
MONTHLY  EFFCRT  »«EPORT   WITH  PPOJECTiON 
BY  STAFF  MEMBER 
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8^1 — BASSET  T  »  WOBINT 


PACE — nr 


T*RO  JECT  T)ESCRIPTI  ON- - 
'^lltSTXTUTlOrat  STUDY 


PROJECT 


HOURS  TO  OAtE 


OCTOBEH 


PROJECTED  TIME' 


■^PROJECT 


TOTAL  PROJECTS 
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Attachment  3 


SIIOACC  COMPUTER  SYSTEM  DIVISION 
MONTHLY  E^FFCAT  REPORT  WITH  PROJECTION 
BY  PROJECT 


RETIREMENT  PROJECTIONS 
I     *  A35771- 


NAME 

BASSETT  •  ROsl^N  S 
8CCKf40RST  *  •  HELEN 
GEmiNG  \  MAE 
JEKIKE   •  PATRICIA 

'^♦♦♦TOTAl.S^^M 


»  • 
1  ' 


« * 

4 

* 

PAGE 

«ORK 
CLASS  i 

tc  10-ie  * 

PROJECT 
TO  DATE 

YEAK 
TO.  DATE 

HOURS 

me 

PROJ 

•  » 

PROJECTED  FTE 
NOV              DEC           ,  JAN 
CC   19-21     CC  22-24     CC  2»*27 

02  ' 

y 

1  ovo 

r 

10*0 

10.0 

„    *  6 

30 

01 

•  150-16-3696 

42.0 

42.0 

42.0 

35 

30 

04 

296^16-0995 

122.5 

122.^ 

'  122.5 

68. 

40 

02 

272-46-176^ 

17«5 

17»5 

A  r  •  9 

1 2 

30 

* 

4 

192.0 

192.0 
« 

.    '  192.^0 

'  141 

> 
130 

Vao  10 

J  * 

• 

# 

• 

I.  ! 


U) 

—  «l 


ERIC 
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35Q 


/'  '  M##«*^«HAliowARE  APPLICATION 

f  r. «  auRROucHs  3500-4700 

*|      ttUAROUCMS  ^700-7700 


I^M  370/168 

^«^»#«I.AN(>UAGE 

*  -API. 

ASSEMBLER 

cuocu 

JCL-370yOS 
NOVA  ASSHHOLCR 
PC/ 1  V 

SOFTWARE 

A^ 

cASYT»4l£VC 
I  GP3S 
/|       IBM  OS  UTILITIES 
as  360/370 


I    .  SPSS 


AHEA 


CLINICAL  I-NVE^TICATI 


SKILLS  INv|eNTORY 

I 

CAsesEAe  {rick 

,  TtACH 
VES 


Y&S 


DESIGN 
EXPERT 

experienced"' 
^experienced 

TRAINEE 


09/76 


PROGRAM 

EXPERT 
EXPERIENCED 
EXPERIENCED 
EXPERIENCED 


DPERATr^ 

EXPEftT 

TRAINEE 

TRAINEE 


MAINTAIN  m. 


EXPERIENCED 
-EXPERIENCED 
EXPERIENCED 

EXPERT 
EXPbRiENCED 
EXPERIENCED 
EXPERIENCE6 
EXPERIENCED 


EXPERIENCED 
EXPERIENCED 
eXPERIENCSO 

EXPERT 
EXPERIENCED 
.EXPFRIENCED 
eXPERIENCkO 
EXPERIENCLD 


dh^ERIENCEO 
EXPERIENCEQf 
EXPERIENCED 
eXHERItNCED 
EXPERIENCED 

experienced 
experienced 
Experienced 

EXPERt 


experienced 
experienced 
experienced 
experienced 

^EXPERIkiNCEO 
EXPERIENCED 
EXPCR lENCEO 
EXPERIENCED 

EXPERT 


r 
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0 

IBM  707^ 

IBH' 7oao 


pi  INTEL  800S"MiCRPRO^|S 

.  V  LOCKHEEO  MAC-16> 

f  i        -  • 

^    I  MODCOMP  MINIS 

j  *'  NCR  CENTUrtY    100/200  ^ 

» 

I    !  NUCLEAR  DATA  610 


V 


t  I 


OPSCAN 
POP  II 

POP  11/40 


r-     POP  « 

C  .  *  POP-6/1 

y'  popic 

..) 


3^53  . 


SKILLS  iNVeNTORY 
««««HARO«AftC««^« 


Oa/09/76 


NAME 

TEACH 

DESIGN 

PROGRAM 

OMCMATE 

'  STANTON*  CeORGC  L 

• 

EXPERT 

EXPERT 

CCHRING  MAE  ^ 

EXPERT 

EXPERT 

tXPEMT 

KRAFT.  ROBERT  G 

eXPERIENCEO 

EXPERIENCED 

STAPFORD  TOM  « 

M 

TRAINEE 

FALLON  FRAN 

f 

TRAINEE 

RAY  HCINRICH 

E^ERIENCED 

OECKEJR  TIMOTHY 

EXPERT 

EXPERT 

FRIT/,   JOE  • 

EXPERT 

•EXPERTS 

EXPERT^ 

SMITH  ROGER 

r 

TRAINEE 

TRAINEE 

CAS£dERE  ^ICK 

vcs 

TRAINEE 

EXPERIENCED 

^AINEE 

BCCKER  TIMOTHY  L 

EXPERT 

EXPERT 

OUINN*  MARY 

EXPERIENCED 

.  A 

CAMERY  R  MICHAEL 

EXPERlENcd^ 

CHASE  TH4 

EXPERIENCE 

EXPERT 

TRAINEE 

KUEHNLENZ.   GARY  M 

EXPERIENCED 

EXPERT 

EXPERT 

MOODS  HOWARD  ^ 

^  YES  ' 

EXPERT 

EXPERT 

EXPERT 

JEE.  OANNY 

V  ' 

EXPERIENCED 

\  EXPERT 

If  ^ 

JEE«    OANNY  / 

EXPERIENCED 

.EXPERT 

CHASE  TIM 

TRAINEE 

• 

CORB£TT.  MARL 

• 

TRAINEE 

EXPERIENCED 

FISH  GREG 

EXPERT  * 

EXPERT 

f^ITZ.  JOE 

*  YES 

EXPERT 

EXPERT 

JEE»  OANNY 

EXPERIENCED 

EXPERT 

Levis  JAMES 

TRAlNte 

SM|f>«  ROGER      ^  ; 

TRAINEE 

EXPERIENCED 

1 

VitLSON,  tiyj^^-M 

EXPERIENCED 

TRAINEE 

par 


S  K I      S     N  y  OR 


NAME 


T&ACH 


DESIGN 


C'OCAR  AS9eMeL£R 

COURSE  »H2T£ft^«, 

ITASV  CODER  '  ,\  ^  • 
£ASyCCDER 

*  « 

# 


-WOODS  HOWARC 
'yOUNO  Hh^K 

i 

FIRMEST  MIKE 
WILSON.   ^Cfl  M  , 
BOLTON*  AilEXANORA 
^STANTON^  GECMGE  L« 
LtPPOLIS  MICHAeL 
WOODS^HOWAMD*       •  « 
SMITH'  flOG^iR 
MEYERS*  DAVID 


PROGRAM 
r 


T^RAINEE 
EXPERI^NC6(( 
EXPERIHMCED 
EXFER|pC^ 

^eri^mIed 

MEE 
^^NEE 


"^^NE 


ABRAHAMSON  DAVID 
BASSETT  ROa^ 
6BCKER  TfMOTHV  L 
BLAT>««   P  L 


60LTON.  ALEXANDRA 

i 

laUBB   MAURY  ' 


&USSMAN  BEV^ 

.     "  t  ^ 

Ct^Alfky  R  MICHAEL 

//  ^  ,  '  ^ 

^^ASEBERE  RACK 

tASEBERE*  KATHY 

.CHASE  J!M  ' 

^  CLOSE  KAR'EN 


.YES 


COLSHEN  MICHELLE.  C 


CCiR 


.4CARL 


CCWPERTHWAITE  JAN 
LgV  DENNIS* 


'EXPERT 

EXPERIENCED 

EXPERIENCED 
TRAINEE 
fcXPERTv 
TRAINEE.  ^ 

EXPERIENCEO. 

EXPERIENCE^ 
TRAINFE 

« 

EXPERIENCED. 
EXPERIENCED 
TRAtNEE 

traineV^ 

£»PER^ENCeD 

TRAtl^E 

EXPERT 

'EXPERIENCED 
ft  '  ' 

I^XPERIERCED 


pe^RATE 


I^PERtElkEO 
EXf>^«IENCEO 


\        '  \  EXPERIENCED 


i: 


, TRAINEE 

I  * 

EXPERT 

exp^riekc^^ 

experIi^.i^^EI)^'^ 

TRAINEE 


EXPERIENCED 

EXPERIENCEOr  ^  ^ 

EXPERIENCED  35  G 

EXPERIENCLO  ^ 


V 

m  ' 

0 

OLiC  lUCO/ 
DYNAMO  2 
•    rASY  TRItVE  ^ 

CASYTRlEve 
CCAP 

ESCAPE 

* 

EXEC       -  AiNXVAO 

EZrORM/PTFORM  » 

FOKMAC        •    .  *  • 
* 


2^  -* 


WILLIAM  KR06M 

BOLTON*  ALEXAMORA 

t 

XASEBERk  Spick 

EOVAROS-  MARGIft 
^I^ythe  I^NLCY* 
lak|  ronalo 
prc « itt  ka#«y 

'RAY  MEIHfllCH 


Ycr 


SKILLS  IMVENTORY 
.  #i»«»SOPTHARE««*« 
NAME 

STANTON*  OEORCE  L* 
STUNKEL*   JACK  C  ' 
WILLIAM  KROGH  ^ 
STUNKEl**   JACK  C 
SOL  TON*  ALEXANDRA 
FALLON  PRAN 
QUINN*  MARY 
BOLTON*  ALEXANDRA 
CASEBERE  RICK 
GEHRING  9RUCE     ' ^ 
BOLTON*   ALEXANDRA  ' 
WILLIAM  KROGH 
WINSTON  LOufS 
itUNilEL*'*' JACK  C 
SMITH  ROGER 
KEITH  BRUCE  0 
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SECURITY  IN  THE  DATA  PROCESSING  DEPAR'^MEWT 


I- 


Raym6nd  D.  Behrmann 
Partner 
Ernst  '&  Ernst 
rndiariapolisL,  Indian^ 


executives  believe  that  security  means  only  the 
;icai  prptectibn  of  the^omputer  facility.  In 

Imost  every  functional  area  which  creates, 
processes Aor  uses  data 'poses  security  problems ^  This 
pap|^r  -coverV^he- Ernst  &  Ernst  approach  to  Data  Syittems 
S^urity  rathei^jsthan  just*  Computer  Security  through  a 
.comprehpnsive  review,  service  for  clients. 


^  >  •        '     r     .  :     .  '3i63 


^  Security  in  the  Data  Processing  lepartment 


How  vulnerable  is  yj^ur  data  processing^ystem?.  •  .What  would  happen  if  the 
informafiioti  on  your  computer  files  were  destroyed .How  susceptible  i's  your 
system'  to  unau^orized  penetration^^. Could  you  continue  in  business  if  your  , 
'conjputer  center  was  suddenly  destroyed?  \ 

•     These  are  the  types  of  questions  we  continue  to  ask  ow  client  management, 
for  despite,  all  tliat  has  been  written  alyut  potential  hazards  of  computerized 
'recotds  our  internal  control  and  EDP  reviews,  which  are  integral  parts  of  kn, 
audit  continue  to  show  us  that  f^ew  ^companies  really  know  how  vulnerable  their 
^comput^r  systems  may  be.    Nor  do  they  know  how  costly  human  error,  fire  or  loss 
"    of^ata  in  Jjieir  computer  cent^^can  be.    Large  dollar  losses  to  sat^age  by 
disgruntled 'employees ,  accident^,  ^legligence,  or  fraud  are  common/    For  a  busi- 
ness  Ifh  institution  highly  dependent  on  a  computer,  its  very  survival  can,  in 
fact  be^  at  stake.    Yet,  to  paraphrase  another  writer,  tbo  ofter\  company  ex6cu- 

■f  ■     '         ^  ^ 

tives  and  Boards  of  Directors  continue  to  play  a  game  of  corporation  flusslan  ^ 
Roulette,  that  at  any  moment  their  management  might  receive  the  equivalent  of 
a  bullet  to  <he  .corpor^e*  brain,  britlging  disaster  not  only  to  compahy  opera- 
tions  b'ut  also  •'t^'  tlie  employees,  stockholders,  customers  and  perhaps  to  tlepen- 

,  ^      -  ■„  .  ,    .  ■      ^-  . 

detit  segments  of  the  general  public;  and  in  today's  militant  climate  the  danger 
■*  *         s  ,  • 

of  personal  liability  thresh  vlegal  action  .by*  the  harmed  ^dividuals 'or  groups 

'   .        '  /   '     '      ;  ^  *  "       -  '  * 

'      also  exists.    *.     ^         •  V 

>^^Lej^,us  ^ainine  some  of  the  f actors  ^which .make  tlj^ ccsnputer  or  data  systems 
r£iy  ai^ea  system  so  important  tqd^y.      .  ^ 


if 


'      1 4 


for 


I 


one  thing,  morfe  and  more  reliaoce  is  be^ng  placed  on  compute^rs  fo^ 


day-to-day  operations.    Not  only  are  comparyjes  placing  their  entire  management 


'    information  systehi  it  a  'central  location  to  control  day-to-dj^  activities ,  but 
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also  Include  all  of  their  future  plans  and  planning  devices  as  T)art  of  this 


in- 


formation  system.  . 

This  increased  operating  reliance  leaves  few  if^ny  processing  alteriia- 
tives«    In  most  installations  today,  manual  bypass  procedures  are.no  longer 
'>practical|^'hould  a  problem  aris&  during  computer  processing.    Seldom  ^are  the 
people  skilled  in  manual  processing  still  around  even* if  old  bookkeeping  ma- 

'  '  '  '  '        ' . 

chines  and  procedures  manuals  could  J>e  found,  and  this  is  doubtful.  , 

Today's  data  systems  are  also  extremely  complex.    The  expanded  use  of  on- 

line  systems,  data  communications^,  integrated  data  bases,  and  arther  sophisti- 

t 

cated  processing  technfqQes  has  significantly  increased         complexity  of  mo5t 
computer  operations. 

Another  factor  which  makes  computer  security  impor^an^ today  rs  the  in*  . 
creasing  cost  and  difficulty  of  recove^'irig  from  serious  accicfental  or  inten- 
tional  errors, ^or  from  natural  disasters. i  Even  if  a  good  backup  plan  is  in 
lexistence,  the  cost  to  bring  it  up  quickly  and  to  maintain  it  -can  be  extremely 
expensive  in  terms  of  additional  j^uipment  ccJsts  and  people  resources. 

In  today's  computer  environment  th^reis  also  a  much  higher  concentration 
of  risk  because  so  mufh  critipal  information  is  now  maintained  in  the  relativcily 
small  area  of  a  centr.al  data  processing  department. 

Finally,  as  the  data  processing  operation  grows,  the  .security  exposures 
indtease  both  in  number' and  in  ^he  value  of  the  potential  loss,  more  and  mAre 
people  will  be  involved  thu^  Bicre^^sing  the  odds  of  fraud,  human  error  or  neg- 
ligence. ^  . 

In  ofder  to  better  focus  on  what  we  are  talking  about,  let'^s^.  look  at?  a  few 

'sit'uations  whi^h  are  relevant  to  today's  topic.    Equity  Funding  is  cer-tainly 

*      ^      ^      v  *  . 

•one  of  the  mor^  colorf\ll  frauds.    Stan  GoldbluTi  and  his  Colleagues  pulled  off 

the  ^biggest  as  yet  discovered  fraud  in  U.fc.  History,    Among  ofher  thinU,  it 
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--^involved,  special  computer  coding -of  bogus  insurance  policies.    Of  over  three 

billion  in  face  value  carried  on  the  computer  records,  only  one  billion  was 

^  ,     legitimate..   You  will  see  many  books  and  articles  written  about  this  master 
^  .  *  *  "  *^ 

fraud  which,  may  mark  the  ^int  in^history  when  business 'finally  realized  that 

computer^^lated  security  risks  are  something  to  be  reckoned  with. 

The  Equity  Funding  debadle  probably  could  not  have  been  prevented  because 
«  .  - 

of  sOch  massive  tbp  managemeht  coflusion,  but  a  good  security  program* would  • 
have  required  tha0even  more  peopl^  be  involved  which  would  have  reduced  the 
chance  fraud  going  undetected  so  long. 

To  put  things  in  perspect^e^  I  wOuld  like  to  qu(J^e  from  the  "Report  of 
the  Special  Committee  oh  Equity  Funding"  of  the  AICPA:     "Much  of  the  publicity 
about  Equity  Funding  has  characterized  it  as  a  "cod^uter  fraud."    It  would  ^e^- 
more  accurate  to  call  it  a  "computer-assisted  fraud,"    The  computer  was  used, 
to  a  large  extent,  to  manipulate*  files  and  create  detail,  dekigned  to  conc^l 
the  fraud.    Much  of  this  processing  was  performed  by  personnel  from  outside  the 

EDP  departmei^t  who  were  allowed  access  to  computer  hardware,  software,  and  files*" 

I 

More  specific  information  is  available  from  the  AICPA  "Report  of  the  Spe- 
^  i^ial  Committee  on  Equity  Func^ifng",  and  "The  Great  Wall  Street  Scandal"  fcy  R/ L. 
Dirks  and  L.  Gross. 

Another  interesting  and  perhaps  even  romdntic  story  is  that  of  ^uch  Tone" 
Jerry  Schneider.     Jerry  struck  Pacific  Telephone  for  $5  million  worth  o^* tele- 
phone equipment.    He  placed  orders  to  the  company's  warehouses  using  th^ir  touch 
tone  ordering  system.   »He  then  had  the  equipment  delivered  to  construction  sites, 
throughout  the  city  where  his  trucks  p^^cked  them  up.    He  later  sold  this  equip- 
ment back  to  the'  telephone  company.  •    ,  • 

•  There  are  two  stories  of  how  he  learned  to  use  the  touch,  tone  orderin^^Sr 
tem.    One  story  says  that  lie  posed  as  a  journalist  for  a  D.Pl  magazine  and 

O  .       •  '  •  ■       -3-  "         *  ^  " 
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learned  ho^  the  system  worked  while  gathering  details  for  an  article;  the  other 
story  says  that  he  found  an  instruction  manual  in- the  company's  trash.     .  ' 

Jerry's  operation  was  stopped  when  orte  of  his  truck  drivers  turned  him  in 
because  Jerry  wouldn't  give  him  a  raise.    Which  proves  that  gooti  employee  >ela- 
tions  is  important  regardless  of  one's  profession.    Jerry  was  convicted  anc^rew 
a  sixty-day  jail  sentence  which  was  reduced  to  forty  days  for  good  behavior. 
While  he  was  in  jail  he*programraed  the  county's  accounts  payable  system.  Jerry 
is  now  a  computer  security  consultant.    Whi^le  I  •did  not  have  the  privilege  of 
'    seeing  the  recent  TV  program  featuring  Touch  ToneNjerry,  I  understand  that  he 
showed  that  he  can  still  breech  the  security  of  a  major  data  system  with  rela- 
tive  ease.  ^  ^ 

Certainly  one  of  the  more  embarrassing  fires  was  the  one  which  struck  the 
data  processing  cent^  of  the  IBM  Program  Information  Department  in  Hawthorne, 
N.Y.     The  center  Was  their  main  storage  and  shipping  point  for  their  systems 
and  applications  programs.    The  fire  occurred  in  1972  and  lasted  for  over 
twelve  hours.    While  the  fi-x^raged,  keyboards  were  turned  iT)XjQ^^£]^stJs^^^^ 
and  tons  of  paper  were  reduced  to  ashes.,  -  ^  ^ 

As  in  the  case  with  many  computer-related  fires,  the  fire'did  not  origi- 
nate in  the  computer' ^^o«m,  but  rather  it  started  in  a  storage  arp  directly  be- 
^lo#.    The  fir(?  spread  through  the  air  cond^oning  ducts.    The  heat  generated, 
'  which  incidentally  reached  well  over  1000°F.,  caused  the  majority  of  damage. 
•As  a  result  of  the  fire,  IBM  lost  many  master  copies  of  programs.  ^This 
disaster  would  have  been  much  worse  except  that  they  had  a.  ready  disaster  and 

recovery  plan  which  enabled  th^m  to  resume  operations  in  less  than  ftve*.days.„ 

*.  '      *  * 

A  good  example  concerning  the  type  of  problem  that  can  occur  with  inade- 
*  *  qu;5te  COntXjbl  of .  the.. systems  development  prooess  is  the  story  of  the  inflated 
.  payroll;.  A  manufacturing  companjpwas  converting  an  incentive  payroll,  bdsed  on 
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pieces  produced  rather  than  hours  earned,  te  a  cocip'uterlzed  operation.  The 
union  contract  specified  that  overtime,  hoiiday,  and  vacation  pay  would  be  ' 
based  o©  an  employee's  average  hourly  earnings  for  the  previous,  ten  days.    An  ^ 
error  made  in  progrmmlng  the  payroll  rfesulted  in  an  inflated  ^'average  hourlj   .  , 

0  ,  \  * 

rate  being  calculated.    When  managertent  discovered  the  error  and  .attempt^^to  • 
correct  it  the  idnion  struck  the  company  saying  that  a  precedent  has  been  set. 

These  are  a  f€»w  examples  of  problems  that  can  occur  as  organizations  be- 
com^fmore  dependent  on  their  computer  operations.    I  am  sure  that  all  of  ypu 
have  heard  many  more  of  these  horror  s tor ies ,  some-r^al,  some  imagined,  and 
some  Just  embellished.    Regardless ,  rthese  problems  can  be  dealt  with,^  ^ 

However,  it  is  important  to  understand  that  there,  are  no  100  percent  an-^  ' 
swer;s  to  comput6^r  security.  x  ,         .  •         '  ^ 

With  this;  in  mind,  remember  that  since  management  (and  I  mean  management, 
,  npt  just  data  t)rocessing 'managfegient)  has  a  responsibility'io'protet:t  ttje  , com- 
pany's assets  and  they  should  t:ake  a  prudent  approach  in  the  "krea^  of- computer  ^ 
security.  '   a.       "  ^  ^     ^  ;  ,  ^ 

Just  what  is  prudence?    Prudence,  is  when  »you  trust  everyt)ody  in  a  poker  ^ 
game,  but  cut, the  cards  anyway,    ^t  is-  an  attitude/that  questions  anything  out 
of  line  or^uspic^pus,  and  it  is  rejectihg  slipsliod  procedures  and  working 
^habits.    Prudence  is  the  b^sis  for.. any  ^ practical  .and  souqd  .security,  program     '  ,  ^  ^ 


and  include^  trying  to  deal  in  advance^^with  wh^!!^^ght  |^*  wrong. 

•  There  are  certain  elements  always  present  in  ^ny  good  se^rity  program, 
whether  it  be  in  the  arei  of  plant  security  ojr  computer  security.    Th^. first 
element  is  tl)  deter  potential^^security  abtisfes  .yith  psychologically  inhibitlTig 
factcffs.    The  most  coiojon  form  of  determent  "is  TOrough  the  u^e  of  signiv  For 
yexample:    '"No  AdmittandF'i  -^'Authorized -Personnel  Only",  etc^  *' 


1 ' 


■ ; 


A  sefe«tt4ii£tdt:ure  of  any  good  security  progtam  is  to  protect  assets  against  *  , 

loss»    VHs  may  be  accomplished  by  sophisticated  surveillance^  e^uip^ient  or  b^ 
mere  safeguarding* vital  r'ecordsVin  a^fireproof' vault.  ^ 

A  go*od  security  program  should  be  able  to  prevent  or  div^ert^a  threat  dur- 


ing  its^  implementation.    For""e5f^ple ,  a  bJkglar  ^ilarm>  a  fire  alarm,  etc, 

4  good  security  system  should  be  able  to^detect  potential  problems  before 
they  become  actdal  problems.    For  example,  a  fir^ detection  system  can  alert 

personnel  to  a  fire  in  its'  incipient  stage,  thereby  allowing  "them  to  reacft  be-  - 

*      .  .  •  ,\ 

fore  significant  damage  occurs..      •        -  , 

•   '  ■'  ■ 

Another  element.of  a  good  security  system  is^  to  be  able  to  limit  the  ex- 

tent  of *loss  should  a  risk  materialize.    A  fire  extinguishing  system  for  exam- 

pie  would  attempt  to  limit  the  damage  should  a  fire  occur  In  a  computer  facili^. 

>,  To 'be  sure  that  a  security '  program  cpntinues^  to  perform  at  the  desired 

^    '  '  '      \'         '   -  ,  \ 

level,  phe  program  must  haVe  a  provisiqn  for  audit  and  control  .on  a  continuing- 

-*4^is.    Thi^  would,  include  a  good  internal  aujiit  program  In -conjunction  with' 

externalVudits  or  reviews.         j  ^      '    '       •  ,  * 

**  '  .        ^  * 

An  importattt^point  to  keep  in  mind  while  developing  a  security  prograi^is 

that  it  should  be  done  Within '^a  reasonable  ODst'.    "No.pne  wants  to  pagr  more  for-' 

,  '  ^  security,  program  than  the  potential' risks  one  Ig^protectinf  against.  Care* 
'  *  '  >  ^  l|.  .  *  *  , 

should  be  exercised  not  to  go  beyond  the  paint  of  diminishing  returns.  This 

can  only  bfes^done  after  careful  Study.-        '     ^      ^  '  / 


^       ^  •         Lfet  me. again  rerentp.hasfce-'that  there  aye  no  IQfi  percient  answers  to  com-; 
•  ^  *  •  " "         ^        '  f 

puter  se^curit^      at  any  cost.'*  In  order  to  provide  protection  "of -assets ,  it  is 

imp6rtant  to'have  'a  ^ound  security  program.  '  «  , 

How  then,  does  managemei\t  go  about  developing  this  security  program?  - 

'  •  There  are  several  steps  involved  in  developing  a  security  program.  Fir^t 

.  •  •  .  •    .  *      -      .  *  !  -  %  '  . 

management  fnust  identrify  the  major  areas  of  cqnc^rn  -  where^  are  the  risl^s  .and  ^ 


exposures? 

Second,  after  identifying  particular  tisks  and  exposures,  managemcfnt  must 
evaluate  the  appropriateness  of  the  present:  system  of  safeguards.  ^Thitd,  once 
these  potential  exposufgf have  been  defined i  a  written  plan  addressing  thesB 


concerns  should' be  developed.    The  exposures  should  be  priority-ranked  for  im- 

plementation  purposes.    In  other  words,  ar^as  of  coi^ern  whete  there  is  a  high 

risk  s^ould*be  addressed  before  those  representing  a  lesser  risk. 

After  the  plan  for  the  sfecu||ity  program  has  been  developed, Vthe  fourth  stej) 

:-is  to  implement  \lx^  plan.    When  actually  implementing  this  plan,  management  ^ 

should  attempt  to  get  the  full  cooperation  and  par ticipation 'of  all  employees, 

Frfr  example,  Tan  American *WorJ.d  Airways,  as  part  of  its  security  program^  de- 

clared  all  of  its  36,000  eraployee,s/to i^secu^ity  officers.    A  tightenit^g  of 

secuj-rty"  in  all  aspects  of^j^  airlines  operations  wa^  seen  immediately, 

-         For  the  security  program  to  be  workable,,  the  sixth*  step  is  to  establish  re- 

^>    -  •  .      .  >^ 

sponfsibility  for  the, 'enforcement  and  control  of  the  program*    As  th^  final  jcfr' 

seventh  step,  in* developing  ^a  security  program^  maf&genrent  must  provide  an  audit 

for  cbmpliaope  to  security  procedures  and  to  look  for  ne^ exposures  and  prob- 

l6ms  on  a  perio(Jic  and  surprise  basis  through  the  use  of  internal  a^pdit  and 

'  ^  r  '  .    ,     ,        -  *  .       '  ^ 

'  ft 

'  perii^dic  external  audite  or  reviews.      '  .  ^ 

We^  have  found  that  many  c6mpanies  -have*  people  trained"  ill  industrial  or 
•  p'lant  security.    However,  very  few  have  specialist^  with  the  knowledge  and'ex- 

perience.to  reviiew  data  ^systems  adequately  and  objectively^    For  this  x;eaSon 
.many  Companies  havfe^gone  to  oAside"  consultants  to  assist  them  in  this  special^ 

ize^  area.  * 

^'  *         .      .     '  - '  .  '       •  -  . 

/^While  we  can  assist^  clients  in  all  seven  s*teps  of  a  good  security  program^' 

we  have  fleye loped \an  in-depth  service  covering  the  first  three* steps  mentioned. 

Because  q%  the  broad*  scope  o^the  problem  which  extends  beyond  the  phys|feil  > 


aspects  of •  coTjputer  security  we  refer  to  this  service  as  a  Data  Sy steins  Security 
Revlew»  ^Is  review  is  intended  to  help:     (1)  Identify  risks  arid  exposures,** 

adequacy  of  current  security, ^  a^d  (3)  Provide  rtie  basis  for 
developing  A  priajHty -ranked  plan*     •  /  •         '  •  ♦ 

Our  program  h^s  been  developed  oti  jl  national  basics;  therefore,  it  is  a 
rtandardized,  uniform  approajbh  to  security  reviews,  throughout  the  country 
This  national  commitment  also  makes  impossible  for  our  specialists  in  this  a 
>  area  to' r,ev,i^' the  data  Systems  security  area  and  ^o^bf  lect  changes  and  im- 
•provements  tso  our  pfqgr'ampn/a  ^o%tijluipg  basis,  ,i  "  * 

'*       Our  ^fihgij^  is  a  broad-based;  ^comprehensive  review  covering  e'Xght  major, ^ 
interrelated  &reas;  pJf  computer  concern^    The  Treview  is  disciplined,  conducted 

b|r'using^a  compre1:\pn&ive  list  of  over  5C%  evaluation  points  covering  the  m^jor 

^  *    ^  '         •  ■  '  .  .  "  •  '   *  ' 

i^Al^as  .of  expqsure  itt- data  systems)  security*  aijd  yet  it  is  cusromiz.ed  to  meet- »a 

*coiig>any"s  or 'institution 'vg  specific  needs  in  two  ways.    First,  stand'ard  evalu- 

atidn  poirits  are  priority-cranked  to  reflect' specif ic  risks  and  exposures.  .  Then, 

additional  ^va\lua^ion  points  are  developed. to  reflect  unijque  aspects  of  the  data 

.    '        A  •  *  ' 

pifocessir^  function,    .  '  I,  *  ,         .  ' 

^         Th6  scope  of  ouir  data  systems <3feecilrity  jreview  inclujle:       .  .  ' 

-  Scope  -  Tersonndfl  Practices  ,       0  -  * 

j0  *•  The  "^irst  area  i^* personnel- and  is  concerned  with: 


-  Ctfigariization  structure  .  ^      '        .  • 

-  Rectttitlng.  technlgues        .   4        '  '  *      '  [ 

-  Pife-'aVid  Pos t-^iitpldyment'iprocedures  .         '      ,  . 
\  YpperAtiiT^  ru'les"        -         •             '       '               *  '  '  ^  .  . 

And  otfjier  areas  where  employee-related-^nrpblems  coul4 
pttenfially  disru^t'*^ J^oinpany 's  security 'iji  the  data  "  \ 
•<    -  '      systems  area.  •   ,  nr>'f\ 


-  We  evaluate  areas  such  as:      .  .  *  . 

-  Do  en5>loytnent  practices  reduce  the  probability  of  hiring, 
a  security  risk?  *    *  . 

-  Are  there  spefcia^  screening  procedures  for  persons  holdli^  s 

'  f  -  »   _ . 

tive^'  data  processing  positions?        "    .     '  .- 


-  Do  tennindt;Lon  procedures  recover  II>  badges ,  credit  cards, 
,,keys,  and  similar  items  at 'time  of  termination? 


^  Do  existtng  safeguards  adequately  limit  access  to 
restricted  areas ^ 


Scope  -  Physical  r  v 

♦In  the  area  of  physica}  security  we  a^e  interested  in' the  physical  ' 
safeguards  taken  to  protect  personnel  and  etfaipnient,  y 

-  We  review^c'ess  conti^ol,  surveillance  equipment,  fire  prevention 

and  detection  s^ystems,  alarm  systems,  and  jdther  devices  used' , to 

^»       ^  ,    .  ^  . '  ' 

*  *  •  ^  \      *  • 

protect  and  safeguard  the  DP  installation^^ 

-  In  this  area  we  inve^tTigaV^qdestions  suchT^  asr 

f  '  '  .     >     ^  ' 

afegukrds  adequately  limit  ac 

\% 

-  tjas  equipment  been  installed 'to  prevent,  detect  or  limit* 
the'impdct  of^natural  disaster  sucli  ^s  f ire^/ ffoods  or  , 
earthquakes?  '  * 

*    -  riow  often  is^'tSe  equipment *>tes ted? 

|(cppe  -  Data,  Programs and- Documentation  ^ 
^  T^erfe  we  are  looking  for  suf^:ient  documentation,  so  that 
djfita  an^. programs  cou|^  berecon^^ucted  if  necessary, 

-  We  are  also  r€^|^.elfj«lg.  J:heir  protection  both  on-site  and,  at  . 


the  backup  site  to  'insure  protection  against  manipulation' 
or  loss^  through  acp^ents -qr^willful  Jestructidh*. 
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-  Blis  would  include  program  change  jprocfiedures  ^documentation 

r  * 

Standards,  data  library  access  controls  and  other  techniques 
to  control  and  project  records,  ,     *  " 

Here  .we 'ask  questions  like:' 
^  -  Is  the  docilmentation  sufficient  to'  restore  lost  dat^  progra 
-  Are  provisions  ^or  the  physical  protection  of  data,  programs 
and  dociimejatation  adequ^e? 


ink 

'1 


C7  *N 


Scope  -  Operating  ^ 

•  Herie  we  are  reviewing  safeguards  over  the  inforaiation  utilized 

by  the  .DP  facility,  *^  ,  •  - 

z  We  review  things  such  as:         ^  '         \  ' 

-  Data  and  output  handling  ^*  * 

'  I  %  -  y 

r  Operatorjcontjcolfi  •   ^    ^    ^   ^   _  ^  - 

.  -  Job  controls  v 

-  Record  keeping  ;  *  ^  » 

-  In t'er^l '.audit  procedures        .      ,^  .  ,  . 

-  And.  we  would  determine*  an^pers  to  qj^ies.tions  such  a§ : 
- 'A^e  ofkerating  personnel  adequat;^ly  sOperv^ed? 

-  Are.ihere  techniques  for  assuring  the  accuracy  and ^ 


^ 


completeness  of  dj^ta  betng^proces^ed? ' 


Scope  -  Backup  *  .  '  '       •  * 

-  Backup  pro>)ds ions  for  data,  programs  and  documentation  are 

:-\  •■ " •        ;  •         .  y 

^reviewed • to  ascertain  that  the  pfrpper  copies  are -retained 


le.  t^iT^infes 
the,  case  of  an  emergency. 


'   and. that  the^  provide,  the  mfeans"  to  adequately  recover  iijL 


f 


-  We  review  backup  to  inaure  t.hat  alternarte  operating  plans/ 
exist  so  that  in  the  event  of  an  emergency  the  EDF  instal*  * 
l^tio^  could  ?:ontinue  ta  function.    •  ^ 

*  In  this  Btha  ve  question  items  sych  as.:  ^ 
^7  Are  therifalternate  processing  resources  available  if  there 
i9  an  jpxtended  loss  or  computer  facilities. 
*-  Are  therflbackup  copies  of  dfita*,  programs  and  documentation 
to  ay.pw'an  effective,  recovery  from*  a  disaster  sfcti  ais  fire 
'  or'floqtf?*  l^ave  thes^  plans  beeii  tested?  " 

. '  \      K  - 

Scope  -  .Development 

-  In  this  area,  we  review  the  development  activity  of  comt)uter' 

V  *        ,  • 

systems  both  from,  the  DP  side  and  from  the  stanc^oint  of  user 
dep^tmpnt  needs.    It  includes  a  review  of:       -  ^    '  * 
-  Specification  controls 


-  .Project  review  procedures 


-  Proghammirtg  standards  and  practiced         ,  ^ 
^.  Tes  ting  techniques  "  /  '     .  . 

-  We  question  situations  ancL  procedures  such  as :  ' 

-'^ave,  there  been  si*t^aH'ans -where  it  tQ6k.  several  months  to 
"     work  the  bugs  out  of  a  newly-automated^  applicattioni 

-  Dpes/  the  company 's*  internal  audit  review*  or  assist  in  the*  ^ 
,  desfgn  ol.tio'htrol  procedutes 'for  new  sys-teals? 


•t ' 


Sc#pe',-  Insur£U5^<je        ,  , 

-  Insurance  is  a  relatively  new  ,ayea  fot  DP  installations < 
^  W^  review  DP  Insurance  for:  .  \ 

?  The^scop^  *of  coverages  .     ^  .  ^ 


,372. .  ^         -  f 


Any  gsTClu^j^jlj^s ^lyritten  iijto  the  polljcles,  and 
•  -  Con^liance  reguirements  -  to  be  sure  all  Tequfretnepts  are 
being  met  for  .conttpued  co^pxagev  )       '  "  J  ' 

-  Iniur^ce  Is  reviewed-  no  vbe  suf.e  there  is  an  ade^^^/^  second  ' 

,   \J  ,        ^   line  of  defense/should  the  company  lose  some  PC^tton  or  all.  pjf  ^ 
W  ^  /  -     '      '    \  ,  '        ^      .     *  " 

its  DP  facility*    However,  it 'does  not*  Ifk^ainate  the  neeci  foiT 

:  '      ^    I  *   i  ^  . 

.  ,  a  sound  security -program,    •  *  f 

■  /)'■■■  ■       -  ^ 

-  Scope  -  Security  Program  '  % 

-  We  review  a  security  program. to  be  sur^  there  is  4  viable  plan 
in  writing  covering  ar^^such  as :   '    ^*  . 

-  -  Con t inge nc^an^d  disaster  plans      ^'  ' 
.           '  -  Employee  awareness  pr;pgrams'  •  ■ 

1  ^  -  Enforcement  .  '  .    •  . 

.   '  .        -  Other  emergency  plans ,  so  that  if  needed  they  can  be  employed 
wi^th  the^  least  disruption  possible. 
In  this  area  we  woul^  ask  things  ^ch  as :      ,  '  •  - 

^^"^^^  D^es  the  -copipany  have  formal^jj^a^ter*  pfans? 
.  •    -  Have  .the  plans  ever  been  tested?  '  .  ... 


-Supplemental*     ^  •  ; 

-  This  is  the  area  where  we  woul^  expand  the*  evaWfation  points/^ 
to  c6ver  areas  unique  *.to  the  specific  needs  of  the  confpany* 
These,  then,  are  the  major  ar#is  o4  con-cern  in/computer  security  that 

s    -  •  .  ' 

ouj:  opinion  ^are  necessary  parts  of  a  good  systema  security  review: 


•  1  ^  .  Personnel. Practice^  Sy^ij^ins  Develd^pment 

^  ^      Hiysical  Safeguards  ,  *  *      ,  Insurance 


^      •  ... 
Data^  Progr|uns  anfl- DocumentaVion      S^ecurity  ^Program  and  Plans 

Operating  Procedures  i  .^    «  supplemental  Areas  . 


'  .Backup  Provisions 

• .    ;    •     •''  h  ' 

J        »  A  oAta  Systems  Seciftrity  Review  whether  done  internally  , or  by  independent, 

/objective  third  partly  should  ^ive  the  cojftipany  or  institution  a'^alisticW  ^ 
*  •evaluation  based  on  analysis  of  exposure  arid'xisk;  a  review  of  current  security 
.  posture  giving 'practical  recoiiimendations  which  reflect  a  philosophy  of  •'Reason- 


ablAAssurance''  which  implieis  that  the  cost  of  a  security  program  should  not 
excde^  the  potential  loss;  atxd  «q  souad  bgasis  for ,'deve^pihg  ^  priority  ranked 
security  plan.  .  . 

»        *         ■-  •     "  ■■  .'«..'•*  .  '  - 

In  summary,  we  would  like  t^^ay  that  we  believe  a  data  systems  security^ 

review*  Should  ha^^e;a  comprehensive  bjoad -based  sc6pe  and  should  be  -disciplined, 

,       .*       '   f      .  *  *  '  * 

ftested,  and  practiced/         "  $.*  ^ 

As  evid%ijced  by/E<}uity  Funding,  fii;es,  and  other  security  breaches,  data 

systems  security  isy^ becoming. more  jind  more  Important.    Management  (and  again^ 

r/a855|te  not  fust      fa  processing  mapagement) ' nuist  take,  the  l,nitiati\/e  to^be 

sure  th^rt  sa'fe^uafd^  are  implement^ed  and  that  security  Ihreach^s  are  fgund  ani 

/         '  '  '         /  ^  "  '  ' 

resolved.    Although  there  ^re  nb  100  percent  ar\swers/f  it  is  management's,  re- ^    .  ^.^ 


spoils ibj.lity  to/^xercise  due.c»i;e  in  providing  for  the 'prot;ection  of  the  com-  ^ 

.pany's  asset s.^      j  '  ^  "        ^  #'  * 

The  problem  y<  a  "ncrw^'  problem  and*prudent  ^action 'is  ifeeded.    We  lirge  all 
mnpajj^fint  t^.take  this  prudlent  action  and 'to  pri^'vent '^lo  ith^  extent  possible 


the  continuation  of  data  system  security  *\i<tcvor  stories". 


.     FAIR  INFORMATION.  PRACTICfi  LEGISLATION: 

*  ~  ~ — '  : — '  ' 

IMPACT  0^  JiIGH£R  EDUCATION  RECORDS  3YSTEMS .  ^ 


.      Scimuel  !•  Schaen  ^ 
^       -Privacy  Pro jecjz^s.  z'* 
Sy.stem  1)evelopmen-tri::6rporatioiv 
'  McLean, '  Virginia 


The  Feoeral^goverriment  ^has  passed  several.  Taws 'regjalating 
'  the  information  handling  •practices  of  organizati?)np The 
Family  Educatiopal  Rights  «nd  Privacy.  Act  of  1974*  (also'  ^. 
known -asA^  Buckley  AmendinentX^^requires  all/educational 
institutions  receiving  FederalTfunds  to  subscribe  to  its 
•provisions.     In  addition.  State  and  Federal ' l^gfslatipn, 

ext'^ded  to  cover  these--" institutions  in  tLe  fu.tur^. 

Thia.  session  dealt  with-^some,  of  the.  explicit'  and.  implicllr-^  

design  and /operational  requirements ^imposed) by . legislatigh 
of  infonniJtion' practices.     For  exkmpfl^ , /accessing ,  updating, 
expunging^  and* protecting  information  will'  hav^  to  don^ 
at  the  data  field  level  rather  than  ^t,  the  re^joal  or  ^ile- 
leWl.a^  has  t|^dition^lly •  been  'the  cas^         '     ^  ' 


^The  ■ahqv&  qbstraot  'gf  thi^'aeaaiqn'.Vs  in'oluded  j'or'  the 
intkvest  of  the  reader.  ^  This  a^aaion  waa  bahed  on  a'book 
entitled,  "The  Privacy'  A^gt  of  1974:     A  Refen^oe  Manual  for 
Corripliahde^  bu  Ar'thur  A.   Bushkin  and  Sarrfuel  I.  SohaeniT  For' 
fuj^her  information,  'pl^'aQ  contact  the  authoTs  at  7,9^ 
Weatpark  Drive,  McLean,  'Virginia^    22101.  /  'i 
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SECURITr  AND  PRIVACY  AT  A  ^UBLIg.  UNIVEI^ITY 


S 


Herbert  W.  Bomzer  ^ 
Assistant  Director  " 
Administrative  Data  Processing 
Univer^rty^  of^  Illinois 

Urt^a,  Illinois        ^  , 


The  data  center  and  tflie  user  offices  at  a  public  yjiiyersity >  - 
have  a  responsibility  to  maintain  security^and  t^d^protect^  - 
the  privacy  of  the  individuals  whose  data  they  procefss. 
•Tiiis  persists  fi^en  though  much'  personal  data  are  accessilple 
in  ,Xibrariesy^  How  to  identify  "private"  data,  what  security 
prefcautions yto  take  to  protect  these  d^ta  from  being  abused, 
and3?hat  a/e  reasana^>le  costs  and  j5rQQe4ur^s_to_prDvjrdfi^. 
protectfpri,  are  questions  facing  adiainistrators  responsible 
for  safeguar<3itig  information- and  eqApment,     The  approaches 
taken  by  a  t^am  at  the  ^University  oft  Illinois  to  ansiwer 
thes'e  ques^ion^  are  described,  in  this^paper^    * '  .  ' 
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SSCURITY  AND.  PRIVACY  AT  A  PUB^iIC  UNIVB^SIl'Y 
Use^  or  "misuse   of   1nformat1pn   stbred  in  data  banks  can  affect  th.e 


welfare* and  future  of  every  tndlvidual  1n  our  society,  •  Nevertheless,  ^as 
odd    as    It  may  seem,  at  present  the  average  citizen  does*  not  have  a  clear 
definition  of  all » his  rights  regarding  information  that;1s  collected^about 
Kim,  how  it  is  treated,  or  what  he  can  do  about  its  use, 
^    'The   ethics    and  standards  Tnaintained  by  universities  have  for. a  long 
time  been    a   major,  factor    in    the  ^support  ,  of  .  systems    to^  limit  the 
distribution   of  data^  which   were    considered  personal  or.  private  by  an 
individual.    The  oassage  of  the  Family  Educational .Rights  and  Privacy  Acl^ 
'  of   1974    increased    coricerns  regarding  security  and  privacy  in  university 
records.    The  Act  provides  among-other  things  that  federal  funding  will  be 
withheld    from  .higher   educational/  institutions  which  deny  a  student  the  . 
right  to  inspect  and  challenge   the   content   of  his    or   her  cumulative 

record.     Tn   addition-ri:he  "Acir. imposes  restrictions  upon  access  by  others 

•  .   >^  ^    _  ,     •  '    .  ^ 

»      *  .  -  *        -%  _ 

.to  i  student's  re^cord  without  th|  student's  written  consent.  Tjie 
realization  of  the  financial  impact  sent  the  universities  scurrying  into 
investigations*      how  best  to  insure 'that  they   were   complying   with  the 

Act..  -  •  /     '  ^ 

What  is  meant  when  the,  subject  qf  privacy  is  addressed?   According  to 

V  f 

♦  the  dictionary,  privacy  is  the.statfe  of  beVongin'g,    concerning,'  jor   being  * 

^^^^  '  ~      '         '  4 

^re^^Kted    to  orily  one  person  or'to  specific  persons.    Op  the  other  , hand, 
/  ^^^^ 

security  is  defined  by  Webster  as  freedom\frj?m  danger,  or   risk.  Clearly, 

privacy  cannot  be. assured  wi^hoiJt  security.  '     '  . 

•  ^^'Today,  there^are  six  federal  statutes  that  contain  aspects  of  privacy- 
'protection:     ^    •  •  .  '  ^  «  ,  • 
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•  The  Freedom  of  Information  Act      '  . 

•  'The  Fair  Credit  Report^ing  Act  •  "      •  , 

I 

•  The  Family  Educational  Rights  and  friv?icy  Act 

•  The  Privacy  Act  of  1974 

■     ■  .       .  "        «■-.    •■  ,/■  ■  ' 

The  Fair  Credit  Billing  Act  ^  -    '  ' 

The  Equal  Opportun-Ry  Act  ^        .  , 

^le   Privacy   Act"of  1974  applies  only  to  the  federal  government,  whereas 

the  others  are  general .    At  the  state  JeveK  we   find   vet*sions   of  these 

being  adopted  (e.g. ,  Arkansas,.  Massiicnusetts,  Ohio) .  - 
-  ♦ 

A  general  notion  reflected  by Jegislation  suggests  that,  "Privacy 
refers  to  the  ri^ts  of  individuals  and  organizations  to  determine  for 
themselves  when,'  how,  and  to  what  extent  information  about  theffl-45-to  be 
transmitted  to  others. "(1)  This  is  consistent  with  the  deKnition  ^of 
privacy  which  implies  that  the  information  is  under  control,  or  at  least 
cogntiance,   of  the   individual    specified.     The  .indivi<lual    is  justly 

,    concerned  wi^h  ^he  type  of  information  in  files,  the^accuracy,  integrity, 
completeness,  timeliness,  and  rel'evancer  of  the  information  as  v^ll,  as  its 
use.     Security, on  .the   other  Jia*,  iggies  physical  protection  of  the 
.  information  or- "prot^scti on-  flf   data   agai^Vt   accidental    or  intentional 
.disclosure  to  unauthorized  persons,  or  unautm^^:^ized  modifications. "(1)  '  • 
Both   the  Privacy  Acts  and  Credit. Acts  have  a  direct  impact  op'^public 
universities.    In  th§  context  of  the   Privacy   Act,    it   is   necessary  to 

*    'de'tt^c  -wh^t   is   meant   by    "student".     P^X   tKe  University  of  Illinois-^ 
"siu<lent"  is  defined  as,  "a  person  who  is  o.r  has  been  in, attendance  at  the 
University   of  v#I  1,1  inois,  ,.and  for  whom  jtherUniyerstly  m^int^ins -education 
•  records-  of  personal]^   identifiable  '  information"."^^)"   The  definition 
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includes  on-campus,  extramural  and 'correspondence  course  students.  The 
Vair  Credit  Reporting  Act  of  1971(*,  amongst  other  things ,  provides '  ^ that 
individuals  be  informed ^  of  .the  nature  and  substance  of  information  in 
•their  credit  "files.  The  University,  as  an  en^loyer  alrid  as  a  creditor  .  / 
maintairjs  records  wflich  a^'ffect  the  credit  rating  of  employees  and  /, 
students*  Disclosure, of  information '  contained  in  fhese  ^ferds  jnu|^ 
^.comply  with  the  Fair  Credit  Reporting  Act. 

The   data   center   and  the  user 'trff ices  at  a  publfc  university  have  a, 
responsibility  to  maintain  security  and  to   protecl  •  f privacy,  of   tlie  ^ 
individuals  whose  dat^i'^^hey  possess.    Figui^  1  can  ser^e  to  illustrate  the' 
situeition  affecting  infojsmatiqn   privacy^     Data  are  ,  collected   from  an, 
"information   source   or   a   number  of  informatid^n  sources,  ^In  the  case^of 
Students,  this  might  be  grades  which  are  submitted  by  instructors*  to   the  * 
department   or  to  the  registrar's  office.  ,  In  the  financial  aids  ariea  this  m, 
might  be  the  basic    information-  that   is    submitted   by   parents    to  if)^ 
fihanciaT  aids   office,  r'  In   any   ev^nt,   ^his . 'informatjon^ener^illy  is^, 
'  funneled  to  some  data  collection  point.     The   data   collectioa   point  -is 
normally   utider   the   control    of   some  user  office  *wi.thin.  the  yniversity, - 
From  this\point  data  may  be  accumi4la|;ed  an^^^p^wjlrito   a   specified  format 


for  processino,  or  th^  data  may  be  entered (yjfedtly  tcrth'e. computer  center 
through  a  terminal  'or  data  entry  shel^ts.  befeD^  processing.  In  .  the  former 


case   the   data  may  -  be  processed 


ccrrjjTetely  within  the  uSer^offite  and 


become  part  of  a  physical  file.    Alternatively,  the  data  may  be/  assembled  i 
and   forwarded   to   the  d'ita  pr|cessirig  offifie  to  be  fdnnatted  and  entered 
into, the  computer.    F^om  the  computer, •  tf?fe  data    are*  placed   in  storage, 
^either*  on^  ta*pe^  or  "  on  disk. before  going 'through  proces^'n^  and  then  are  . 


^    returJt^PHo  s'torage  4r  are  forwarded  to  a' legitimate  user  \n  the  fown'of  9  ^ 
report'  or  display.    Afthfeugh  this  pj^autions.  tak^  *may\v«ry  with  the  f trm  *  * 
the  data  arejn,  the  fgct  remains  that  the  information  must  be  '  protecteaX' 
The   Privacy^  Act   of '*1974   also  created  a  "Privacy  Protection  Study/ 
^      Commission"  to,  -^'Mjilce  a  study  of  data'  banks,    automated   data  pj^cessing 
ft      programs    and    information  ^systems  of  governmental ,  .regionaf,  and-private 
organizations  ill   order   to   determine   standards    and   procedures    to  be. 
enforced   for  the   protection,  of   personal  privacy."   Although  the  final 
^  report  of  this  group  i?  not  forthcoming  until  Jun&  of   19^77,,  the  Issues 
that   it   is    addressing   affect  many    aspects ^  of   daily  university  life  * 
including  health  records,  employmeHf  Tiles,  personnel  files,'  and  issues  of 
confidentiality.     Educational    Instituti'o/is    are'  one   of  the  14  types  of .  ^ 
organ|zat-ion.s^whose  record-keeping  practices  are  to  be^xamined,-  ^ 

In  vifewi)f  growing  activity,  at  both  the  federal  anct  sj^ate  levels,, and:'" 
.  ~,         In  vievfjpf  their  historic  responsibilities,  public^  uhi/ersities    muSt   be  , 
j)repared     to*    deal'   with  '  the     problems    of'  privacy,    security',  and 
confidentiality.    Information  which  legitimately   belo)igs    in    the  pubVic 
t  •  dofnain   must''  be    specified*  and   separated.    \x\  the  lihht  of  .the  evolving 
issues,  the  public  university  is  faced  with    the   probjim   of  identifying 
•private   data,    and   then  considering  what  security  precautions  to  take  to 
protect  these' data  from  being  abused.* A  fundamenta]  ques^4on    facing  the 
•    university    is,-'  ^  "What  reasdnable  course  of  procedures  can  the  university 
provide  in  order  tp  ensure  that  the  proper  safeguards  are  being  taken?".' 

.  At  '  the  Univerwty  of  Illinois  administrative  data  are  processed  by  a 
^cgntral  computer.    Figure   2    shows    the    configuration    under  which  the 
/    computer   services    for  administrative  data  are  provided.    As  s^own  in  the 
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•  figure,  the  IBM  '370/168  computer  is  acces-sed  not  only  by  *  the  43niversity  *  .  .  ^ 
offices,  but  also  by  external  groups  such  as  the  Illinois  Board  of  Higher 
Education,  ^l^e  Illinois  Community  College  Board,  and  others.  *•  The  .  ' 
peripherals  located  at  the  Center  include*thirty-eight  double  capacity 
3330  disk  dHves  .and  twenty-two  ckial  density  3420  tape  'drives/ 
Approximately  11,'000  tapes,  for  various,  user  offices  are  stored  at  the 
Center.  .    ^  /  *        '  ^  . 

From   th?.  data   processing   point   of   view,  the  information  privacy 
diagram  can  be  redrawn  as  in  Figuf'e    3v     In  ithis    environment    the  date 
.<    starts     with     a   prime   user   whe^  is    responsible    for   the  -  particular*  ^ 
infbrmation.    From  there  it  is  transferred  in  machine    readable   or  other 
form   to  the  data  processing  department.    The  transfer  medium  may  take  any  \ 
number  of  forms- such  as  direct  entry  by-teleprocessipg,    or   the   pTiyslcal  '  ' 

•transmission  of  raw  data-sheets.-  Within  computer  operations  that  data' may  . 
be  transcribed,  stored  in  the  computer  or   one   of'  its    auxiliary^  units; 

..processed  via  various  programs,  or  retained  in  some  computer  readable  form 
*on  a  file.    The-data  are  available  to  the  user   on    a   displiay,    printout,  . 
microfiche,    or  machine-readable    forms.,    i^^  desired.     Printed  data  ara 


^  normally  returned  to  the  user  t)ffice  ^  be  disseminated  or   used  1r1'  sorae^  '  .  - 
•  -.specific   fashion.    'At  eac|/step  of  this  data  journey  it  is  po^sible^  tha^ 


Bither  the  physical  safety  or  the  ifitegrity  of^the  data  can*  t)e  affected. 
Figure  4  summarizes  the  ^orms  in  which  the  data  afre  ^exposeji.  *  : 

A  committee  '\ias  apj^int^  at  the  Unive^sit^j  of  Illinois  w|th  the 
charge  Hi: 

1)     Analyzi/ig  the  confidentiality  and  critical fty  of  data. 


*"' ZT- -'^sses^ing  the  vulnerability  and  ri'sl/s  to  whi.ch  infdnnation  is  exposed'. 

ErJc       -         ^    •   ■  :       '381  •  "       •       '  .  ; 
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yz)     Investigating' technolqattal ~5affeguards.         •  - 
..  "     •  \  ■  >  •       ,       \  " 

It  was   agreed  -  that   the  group  would  ie  restricted  in  scope  tp  deal 

J         .HiV  those  "aspects  of  the- charge  which  relaWto^data  processing  and  the 

..\        . admjnistrative  cpn^ter  facilitiw.  •    /  • 

\.         .  '  °-  •  :=  '  •     .       ,     ^     .     ^  .  . 

*  the- coirmittee; consisted  of  representatives -^f  .the"  general  University, 

m      /  '         "  ,    /    .  " 
PgrsonpeJ,  Auditing, and  Data  Processing.'  ,  The  committee,  decided  to  adop<V«^ 

■  *  modified  °bus>iness  System-planning  approach  in  ordfer  to  determirie  -the  need- 

^         .  .fjrir^pr^i^cy  and '^ata  securi^^         the   general    management    Tfevel ,^his.  ,    ^  . 

"        implied -a  tOFfj^wii  approach  "iff  which  thev^<;ohcerns,  as  iJerceived  by  each  of  , 

the  executives,  would  b§  obtain e(f' and  used  as  a  guide..   However,    it '  also      -•  ' 

implied   th"at    the  ^xecAive  interviewed  would  haye,  to  be  informed  both  as 

to' tjje  project  objectives- and' their  part.  The.  first  phase  of  the , study  was.'    >  '  : 

^  ii^^designed    to\  identify  those  areas,  whjch  are  of  major, concern  to  top  level-  V  i  . 

.executives  at' the  University,  .Thespian  provided  t^iat  after  a  framework^c/  - 

..majoV*   a)ncerns    had  been  established  the  study  would  be  e)j^ended  tp  lower 

•  level  .executives  in  order  to^^ftaWish  the  details.  ' 

.Executives   were   invited   by   a   memo  from  the  President's  Office  .to '  / 

?V  participate.    With^he  invitatiqn    they    received  ^a   copy   of   a  booklet 

•      entitled    "Data    Security  'an*  Data*  Processing",  w"hich  was  issued  by- the  . 

,  State  of  Illinois  as  aif  executive  oj^^erview.    In   additioi^  the  committe.e   ^  _ 

made   up  -  charts  which  vSre  put  on  the  wall  in  the -room,  w^^rfe'. the  nie^tidgs.  ^ 

•-were  to  be  held.    These   charts'   served   as    a   basis    for    reviewing;  the  ^ 

'  r      "      .        ^   -.         '  •  -  • 

background  and  stimulating  conversation.  - 
'  ^        Tab'le-  1  li-sts  the  capftions  gf  charts  that  were  used  for  establishing 
background..  The- first' chart  contained  a  statement  which    r«ite>ated  that 

*  '   the'- principal    objective   of  thi^  phase  of '  the  study  w*s  to  deiemi/ie  t,h^ 

.       .  •    ■   .  •     382,  -    ^'•\  '■  " 
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need  for  privacy -and  data  security  as  perceived  at  the  general  management 

'  '  ^  V: 

level •     This    concern   was    to   be   expresled   from   the  viewpoint  of  the 

executive  being  interviewed.    The, committee   expected   that"  dealing  with 

each   executive  -  individuaTJy  in  terms  cff  his  area  of  responsibility  would 

yie)d  a  series  of  well-defined^  concerns . 

On   the  second ^(!^art,  the  interviewees  were  shown  a  list  of  the  other 
people  at  the  executive  Jevel.  '  that   were   beirff'  interviewed.     Thus,  in* 
codifying     their     thoughts,    interviewees   would   be    less    inclined  to 
.anticipate  some  problem  areas  which  ^may   be   covered    in    the   purview  af' 
another -executi've.  »  ^ 

Further  •  emphasis  was  giyen'to  the  importance  of  the  comnvittee's  work 
by  showing  ^  statement  which  had  been  issued  by  the  University  of  Illinois 
Board  of  Trustees.  This  statement  essentially  authorized  the* President  to 
promulgate  guidelines  ..for  the  discharge  of  University  of  Illinois 
obligations  under  the  Family  Educational  Rights' and  Privacy  Act  of  1974. 
The  statement  was  further  supp6rted  by  citing  examples  where  the 
ajithori^at^'on  had  already  been,  putr  into  effect. 

4  • 

The  remainder  of  the  charts  were  directed  toward  the  core. problem  ^s' 
described.  The  first  of  these  was  a  discussion  of  compliance  requirements, 
which  wet*e  grouped  under  the  headings: 

A)     Federal  and  State  Laws.        ~  * 

•B)     Uhivei*sity  Policies,  Statutes  and  General  Rules^  ^  ' 

zy    Contractual .    •  .  *  ^ 

One  of  the  topics  discussed  was  the  impact  of  new  legislatfon  which 

^-    I  -  ' 

was  being  considered  at  both  'the  natioaal*  and   state    Iwitls    that  would 

1        ^     '  I  ' 

pcrriit   Individuals  .to   have  access  to  their. p^ersonal  files  under  fertain 


/ 


conditions.  At  the  stjSte  level  Governor  Walker  had  apjwlnted  a 
"Conmlssion  orylndi  vidua!  Liberty  and  Personal  Privacy"(4)  .which  drafted  a 
legislative  package  buijt  on  three  underlying  principals': 
1) 


Informed  C^fnsent  by  the  individual^ 


2)     Respon^nbility   for  proper  use  of  personal  information  placed, on 


collector  of  the  information. 


3)  /Public   being   informed   about  the  purposes  and  uses  for  keejing 
records,  '    ^    a  ' 

1  ' 

y  SpecuVation^  of  th^  impact  of  the  -  package  was  a  manifestation  of 
cc/ncern.  To  help  clarify  the  relative  joj^eds  to  protect  infarmation,  it 
vas  suggested  that  the  executives  cbns)<ler  the  ^ata  as  categorized  from 
four  dilFferent  viewpoints:.  ■  >  \ 

1)     Confidential  ityr  *^ 
20     Critical ity,  '  ^ 

3)  ^  Type  an^  Severity  o^f  Risk. 

4)  ,    Frequency  of  Risk.  -      •  .  *^ 

For  information  given  or  to  b^  maintained  "in^corjfidence^^  -the 
executives-  anticipated  situations  which  could  raise^  questions.  For 
example,  what  is  the/guidel ine  of  "Confi-dentiality"  if  a' student  were  to 
have  access* to  a.  file  in  which  was  included  a  copy  of  a  letter  of 
recommendation  written  by  a  faculty  member  and  requested  by  the  student? 
Were  the  contends  of  that  letter  to  be  ^Ke  property  of  the  prof^ssar  and 
pot  necessarily  disclosed  to^ the  student,  or  in  fact,  should^ thfe  student 
have^ermisSion  to  see  what*S'in  that*  letter?  Not  only  students,  but 
employees  .  as  well  would  have  acce§l  to  private  files  If  certain 
.legislation  were  to  be  passed  as  proposed  (e.g.,  W.K,    1984  would  ^^ate 


the    right   for  a]l  individuals*  to  have  acces^^Vto  their  employee  personnel 

files  ^0  review-all  material  that  either  relates  to  thein  or  has  a^  bearing 

on  their  employment  status.). 
\ 

The   criticality  of  data  is  very  tlear  in  terms  of  .an  administrator's 

t!oncern.    For  examp.le,  certain  data  prematurely  disclosed  could  seriously 

hamper   ar)  admijjistrator's  chances  to  obtain  funds  for  some  vital'  project* 

Yet,  it  cannot  be  denied  that  guidelines  wpuTd  help  in    deciding    to  what 

extent   such  data  should  be  protected  and  to  what  extent  these  cjata  are  to 

be  considered  pri.vate!    Closely  attur}ed  to  this  question  is*the,  type  and 

severity   of   risk  involved  in  the  cjata  being  exposed.    In  one  instance,  a 

list  may  consist  of  the  names  of  employees  in  -  a   department.'    Such  data 

would   be  referred  to  as  di  regtor^^  Mnformation,  and  not  very  critical.  On 

the  other  ha%d,  ney^t  to  the  names  may  be   a    list   of.  budgeted  sauries. 

That    list  may  be  considered  a  critica'l  list,  with idata^hose  M^^utjKfrized  * 

jise'^cbuld   hav4'  severe    repercussions^.     ,In  xon^ering /^he>^xte^  of 

protection    required    for   data,    one   must  a^o„ cons;t^ryfcfie  fj^equency  of 

which  the  dala  are  exposed  to  breaches  oiF/pr'i vacy  or  yfz\xr\t)i . 

One*  of   the  essential  parameters/governing  tJifC  total  study  was  to  be 

^       I      /       .      /       /         ^    .  . 
able  to  match    the   safeguards    to/the    categories    o1^  concern    and  the 

Coi)?pliance'    requirements.  ^A^y^a    result  /f   this   matching  procedure, 
'W*LUiiiiienddt+^n4  ^tor   adminis.trative  *act^n*,    policies,     procedures  or 
techpological    safeguards   would   be'  d/velopedf;    The   type  and  degree  of 
safeguards  imposed  would  ^e  a^functio/  of  the  costs  as  well  as  ^he  consi- 
derations suggested  by  the  match, 

Figure  5  indicates  a  number  of  the  major  causes  to  which'-loss  of  data 

.  '  /     '  • 

iys  attributed.    Phystcal  loss  caBf  apply  to  |)Oth    records^  and'  equipment,  . 
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The  loss-  can  be  |4ficurred  as  a  •  result  oj^^ther  an  aQcidental  or 
premeditated  sityation.  Generally,  orre"  can "  take  preventive  steps  to 
^minimize  losses  /by  accident^  causes.  However,  it  is  not  always  easy  to 
prevent  premedi/tated  damage -by  an  informed  person,  Approprialfe , procedural 
precaut+OTS^'/can  be  helpful  in  -reducing  the  chance  of  intentionally 
Inflicted /"damage.  In  either  case,  unless  there -is  some  backup,  the  data 
^^^^aace    irretrievably  lost,    Qompromised  data  are  not  generally  irretrievably 

lost.    For  example,  if  a' computer  printou;t  list    is  -stolen,    a  duplicate 

/  ^  p 
list  can*be  obtained  from  the, computer, 

(     ■  ^  ^ 

Technological    safeguards    that   are  available  "Bt  the  University  were 

reviewed  for  the  interviewee.    These  included,  such    measures  .as  hardware 

/  safeguards,    software   safeguards^,  organizational  procedures,  physical  and 

environmental  safeguards,  and  system  desigij  safeguards.    For  example,  the 

University,  has    provided   space   where    the  data  tapes  and  disk  files  are 

relatively  saf^roi^  physical  hazard.    When  data  are   befnfl   processed  by 

the   computer   or  are  stored  in  onlirfe  files,  sign-on^  procedure?  provide  a 

modicum  of  protection  for  the  data  via  software.  -  The  computer  rocjm'itself 

is  a  closed  area  which  cin  be  entered  ortly  by  people  who  are  recognized  or 

accompanied  by  a  recognized  individual,.  On  th'fe  other  han<I,    terminals  in 

user  .  offices    are  not  "locked".    Such  terminals  conceivably  could  be  used 

^      '  ^  ' 

1  by  an  intruder  to  break  security  or  invade  privacy. 

The   effect   of   the   loss    of   dajta-  Is  an  influencing  factor  on  any 

^  decision  made  to  protect  data.    Some  of  the  questions  to  be  Jconsidered  for 

effect  af  loss  of  data  are: 


l)i  "Is  it  a  handicap  to  the  opera 
^.of  the  data  delay  performance 


^0 


:ion?  In  particular)  will  the  loss 
'of  a   particular   function,  ckuse 
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•the  abandonment   of^the  operation  completely,  cause  •the'' use' of 
V    extra  resources,  or 'have  any  other  effect  which  'might  detract, 
from  t]ie  smooth  conduct  of  the  operation?" 

2)  "What   are   the  .effects   on  cost  to  the  operation  caused  by  the. 
*losi  of  data?"  ^This  includes  consideration  of  whether  the  loss 

of  dat?  imposes  a  high  cost  to  reproduce  the  basic  data;  whether 

m 

•additional  costs^  are  incurred  because  of  a. time  lag  in  producing 
the*  data;   'fthether   a    loss   of   funding'  from  Federal  or  other-'^ 
agencies  could  be  affected  by  a  loss  of  the  data;  or  whether  any 
.  other  direct  or  indirect  additional  costs  would  result. 

3)  "What  is  '  the  iirplieatiorv  of  legal  exposure?"  Associated 
questions  include:  "Would ^  the  loss  of  data  expose  the 
University  to  lawsuits?  Would^these  lawsuits  be  of  a  nuisance 
type  x)r  would  they  impose  extensive  obligations  (Stt  the 
University?  .Would  a  loss  have  been  the.  result  of  ^direct 
violatioh  of  privacy  laws?  What*  liaWlities  could  be  incurred 
other  than  financial  and  moral ?"^ 

^   Anothe^r   area,  that   the   administrators   were   asked   to  consider  in 
evaluating  the*  security  and  privacy  issue  was    individual  accountability. 
In.  this    regard   the  standard  questions  of  who,  why,  when,  what  and  where 
were  to  be  tfojnsidered  in  evaluating  elements  of -data   from  *  the   pc^int   of  » 
view  of 'accoWitabllity.    Typical .  "who"  questions  include,-  "Who  has  . a  need 


f?",  "i 


to  know?",  "Wfio  has  a- need  to*  change?",  "Who   has    the    right  ^  te  expunge 

.  '  '         i  .        '  ^  .    '       '  ^ 

.information?"].  Typical  "why"  questions  include,  "Why  dtf  they  need  to 
knowfl',  "Why  niusfthe  data.be  ketot  or  expunged?",  "Why  must  the  data  be 
dhanged?".  ":  Typical    "when"   questions    include,     "When   da' they  need  to 


\ 
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knbw?\  "When  will  the  daik  .be  changed  or  deleted?',  Typical  '"what" 
questions  include,  "What  do' the^^  need  to  know^"  and  "What  are  the  costs 
involved  in  .getting  the  data  on  a  timely  basis?",  Typical  "wh^re" 
.questions  include,  "Where  fs  'the  data  located?",  "Where  is  the  data 
source,  located?",  "Where  is  the  da,ta  t^  be  u^erJ?".  \  '    '  ' 

Having  established  the  general  background  for  expressing  concerns 
about  privacy  and  security,  tjie  comnittee  drscussed  more  sfiecific  details 
with  the  interviewees.  For  this^pm^ose,  a  survey  questionnaire  was 
developed.  The jquestionnairis  dealt  with  d^^ta  in  six  broad  classes: 
individual  student,  individual  staff,  aggregate  financial,  aggregate 
insti'tutional ,  research  administration,  and  academic.  The  questionnaires 
were  designed  to  reveal:  ^  , 

*  1),     Hovif  critical  would  it  be  to  the  functioning  of  the  University  if 
-  ^e  data  were  lost?         y  ^  ] 

2)     Does  the  .information  h^e' value  to  a,  person  who  mi^ht  steal  it? 

3]^  What  is  the  likelihood  of  someone  using  the^data  for  fraud  or 
.  •  •         embezzlement?  , 

4)     Vlould  disclosure  cause  embarra§smen;t  or -loss  to  the  university? 

Figure  6  is  the  questionnaire  that  addressed  data  relevant  to  the 
individual  student.  A  similar  questionnaire  form  for  the  individual  staff 
member  data/f^alt  with  ff^Te/^thhic,  marital  status,  sex,  .age^  salary, 
citizenship;  military  background,  eocam  scores, "medical  records,  6tc.0^he 
aggregate*  .financial  data  fdrm-  addre$sed  abcoant  budget's » /Expenditures, 
obligations,  accounts  payable,  accounts  'receivable,'  stores  inventories, 
*p6iyroll,  financial^^d,  etc.  The  agsregate  institutional  data  form 
.addressed  instructional  units  by  student   level,    cost   per  inistroction^l 
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un4t,    headcount   of  majors,   eVollment'  by   sexy Tevel/category, ''degrees 

\     '        0  A 

»    granted,    9»^de   distribution,     student     quality.\  tneasures,\  glass  room 

availability,^  timetablfe^  etc.   The  research  administration  form' addressed 

outstanding  pro(fos^ls,  grants,  budges,  agencies,  subjects  for  proposal  or 

grant,    expendidires    by  grant,  etc,  .  The*  academic  questionnaire  addressed 
•       •  •  '  *  ' 

^  tTassroom  availability,  timetable,  degree    requirements,-  transfer  credit 

% 

^requirements,  course  descriptions,  available  degrees,  etc/*  Responses  were 

.    weighted  from  one  to  four  as  illustrated  in  Figure  6. 

*  "      TfTe  preliminary  results  ihdicated  th<it  for  the  purposes  of  the  study, 

data  could  be  re-grouped  as:    1)    Identifiable  data  on  individuals,  either 

"   *     ^  \ 

staff  or  studeot.    2)    Financial  data.    3)    OXher  data/ 

Individual    data,^  both    staff  and  student\  were  the  major  concern  of 

*  \  V 

most  administrators.    Emphasis  was  on  privacy,  esp^ecially    from   the  view 

•that   the   University   fee   in  >j^pJiance   with    feH^eral    and   state  laws 

pertaining  to  the    rights    of   individuals.    Cohcer-n  V^s    aboat  possible 

conflicts  between  privacy/security  regulatinns  6nd  otheV  regulations.  -For 

example,  equal    opportunity    regulations   fnight  .require  ,sex  information 

wKereas    privacy    r^gulatiorH   permit    the  indiviclual  tq  restrict  the  jlafJa 

'    that  is  released  to  a  department.    The    administrators    also   pressed  a 

[concern'  that    the  .University   has  a  moral  obligation  to  take  m^sures  to 

insure  the  security  of  individual  data. 

.  ^   In    the    financial    area,    fraud  and. embezzlement  wer^  of  the  gri^yes^ 
concerns',  especially  pertaining  to  sccoj^nts  payable,  accounts  '  receivable,  v 
cash  jreceii^ts    and  payroll.     These  concerns  are  somewhat  traditional ,  ii1\ 


.that  they  have  beerus^rgdsed  by  bpth  internal  and  external  auditors.  Much  ' 
more   emphasis    was  placed  on  -security  than-^on  privacy;    Losybf  financial  " 
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data  ccaild  seriwsly  affect  the  operation  of  the  .University  the  cost 
.  of  re-creatiVig  this-  data  might  be  /  very,  tiigh.  Questions  were  raised 
concerning 'physH^c^J  6ecurity,  the  ade^acy  of  backup  procedures,  and  the 
adequacy  of  control  proceduj^es,  Theft  of  data  was  of  some  concey*n,  bat 
much  less  if  stolen  by  copying.  .Disctosure  of  financial^  data  was  of^ 
little  concern  except  in  those  areas  which  dealt  with  the  privacy  of  indi- 
viduals,^uch  as  payroll  irl forma tion . 

Other  data,  generajHy  eggregate  in  pature,  were  of  little  concern  if 
either  lost,  stolen,  or  disclosed.  Frequently  the  aggregated  information 
fs  disseminated,  or  at  least  available  to  a  broad  group.  Academic, and 
aggregate  institutional  data  consistently  rated    least   on^  the   scale  of 


possible  concerns.     ^  \ 

^Having  identified  the  concerns  in  a  top-^gwn  approach,  priorities  for  ^ 
action  items  and  costs  'associated   with    these   must   be  M'dentified.  A 


^critical  review  should'  be  |irected'  at  minimizing  the  P9ssibility  of  a 
breach  of  privacy  or  security,  ninimi-zing  the  effect  of  compromised  or 
lost  data  (e.g,.,  keep  fires  from  spreading),  and  maximizing,  within 
resource- constraints  (i.e.,  money, -people,  facilities,  time),  the  ^charices*^ 
to  'recover  from  loss  of  information  er  breaches  of  security  and  privacy. 
Detailed  studies,  are    under   way   to   determine   existing  administrative,- 

.technical  and  physical  ^safeguards.  The'areas  include  a  broad  range  of 
topics,  some  of  which  are  shown  on  Figure  7.  Preliminary  results  have 
T^een  very  encouraging. 

From  a  data  processing  point  of  view^  one  can  easily  extrapolate  that 
at;  least  twerr^y-five,  percent  of  the  cost  of   system   development   will  'be 

'  absorbed    by   considerations    associated  with  security  and  privacy  issufj;?. 

i     *  *  - 

1^ 
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.  In  addf^1on,*,we  may  be  seeing  the  demise  of  the  '"open  jfhop".     when*  one 

cohs1\lers   the  .respon'si  bill  ties   of  a   public   univeysi^ty,  ihe  issues  oif 

security  and  privacy  are  highly  v1s,ible  but  4he  .associated  costs   may  not 

ber    , Existing    laws  '  and   laws    currently  being  con tempi ated.^at  federal, 

*   st^ate  and  local -levels,  will  have  an  impact,  on    the  wa)   information  is 

treated.     We   are   only  scraping  the  surface,  but  it  is  necessary  for  all 

'the  public  uniy^ities  to. recognize'  Jtheir,  securi ty^/pfivacy  obligations. 

and  take  necessary  steps  for  meeting  these  obligations. 

The  author  wishes  ^to  ackn(5IHedge  the  contributions  of  the  University 
of  Illinois'  Administration,  the  Executive  staff,  and  the  other  Committee 
members:        Franks,  D.    Hopkin,  J.  McManus,  D.  Rubenstein.  * 
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From  the  point  of  vjjpv 
of  itovr  position  in  the 
University ,  how  critical 
would  it  be^to  %he 
functioning  of  the  Vni" 
versity  if  each  ^f  the 
following  types  of  data 
we^e  lost? 


In  your  opinion,  how 
valuable  would^  the^ 
following  types  of  ; 
data  be  to  "a  persprr 
who  might  steal  it? 


Zn  your  o.pinion ,  what 
is  the  likelihood  of 
someone  using  each  of 
the  f 61  lowing  types  of 
data  for  the  purpose 
ot  fraud  o*r  emb&zzle^ 
mertt? 


From  the  point  of  View 
of  uour  position  M  which 
answer  best  descrihpa 
the  sifuiktion  of  the 
University  if  each  of  the 
following  types  of  iata  • 
were  disMosedf 
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PROCEEiURES     .  ^ 

PROGRAM  CONTROL 
^    fAltURE  (BACKUP,  RESTART)  , 
-"tSTDRAGE  (RECORDS,  PROGRAMS) 

ACCESS  CONTROL  (PASS^NORD) 

PHYSICAL  DETERRENTS 

PROdsSING 

TELECOMMUNICATIONS 

QUALITY  CONTROL 

ACCURACY  CONTROL 


,  PEOPLE  ^ 

POLICY  &  PROCEDURES 
'  FRAUD  • 

EMBEZZLEflENT  "  ■ 

PHYSICAL  DETERRENT^ 

PERSONNEL  CHECKS- 

TRAINING 
'  DOCUMENT. CONTROL 
,  AUDIT 

ADMINISTRATIVE  CONTROLS 


control 'top ics 
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PROUUCTIVlTY  AIDS  AND  PROJECT^' MANAGEMENT, 
^   IN  AN  IMS  SYSTEM  DEVELOPMENT.  EFFORT 


S^ndy  Dennhardt 
Management  Metjiods  Analyst 
University  of  Illihois 
Urbana,  Illinois 


Dave  Henard 
Manager,  Financial  Data  System^ 
iJniversaty  of  Illinois 
Urbana,  Illinois  ^  . 


This  paper  discuses  the  results  of  the  application  pf 
several  producti\^ity  aids  allid' pro  ject  management' b6ntrol' 
techniques  to  a  completed  transaction-driT^^^^YStem  . 
composed  of  59  Purchasing  Bipl  Processing  and^endor-^ 
Commodity  data  base  maintenance  programs.     The  methodology 
'Of  top-down  rt^ular  design  implementation  with  a  chief 
programmer-. t^m  organization  are  discussed  followed' 
by  pr^entatid^^  of  actual  experiences  with  a  PERT  chart 
based  praject  ^ntrol^^^^chnique ,  tilPO  program  documentation 
progfcun  design  ^language ,  structured  programming^, 
stfructured  walktjiroughs ,  and  test  planning  in  a  complex 
testing  environment.  •  ^  * 
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PRODUCTIVITY- AIDS  AND  PROJECT  MANAGEMENT 
Itj  AN  IMS  gYSTEM  DEVELOPMENT.  EFFORT 


\ 


.  .'The  ma^.or  bj)jectjvi&  of  Part  1.  of^this  paper  is  to 
.describe  a  pr^oject -planning  ^ind  control  technique..  However, 
the  succ^s  of  the  project  for  which  the  plafnning ' and^  control 


*  technique*^ was  ^  allied  cannot ''be  attributed  singularly  \to  ^  ' 
adeljuate  project  pl*anj||^ng  andj^Ontrol.     Part  2  o.f  ^his 


paper  describes  *the,  use  of  several- 'improved  productivity 
'techniques  dur'ing  the  .implementation  pha$e  of  the  project. 
These  techniques  improved  dntra-team  communications  and 
thereby  improved  project  managability  as  weXl  as  productivity, 
The  supcess' of • a  project 'and  a  system  depends  upon  ^ 
effecti\;^e  procedures  in  all  phases  of  ^velopfhent.     There-  . 
fore.,  the  system  "definition  ^and  system  design  phases  will 


\ 


'he  briefly  discussed  as  an  introduction  to  the  Programming 
and  testing  phases  where  projexrt  planning  and' contijol -are 
most  appropriate . 


Defifiyition  Phase  • 

.Nume^iis  management^irif omiation  oriented  projects., 
-'fail  Because  of  a  poorly  defined  scope.     The.  daft  a 

gathering  and  team  study  that  is  performed  -is  typdoally 

^    '  '  « \  •        '     1  ^  ^  ^- 

liraite^to  a  process  or  a  sub-process  .whfere,  a  great: 

JSfiformat^ion  ne6a  exist*^.     Thfe  res'ulting^  definition      .  ;  ^ 

\  '  does  not  describe  .the  internjd.ationships  to  processes** 

'  and  data  that  are  peripl^erai«ko  the  major  St)urce  of  * 
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* aggravation;      -  ^ 

The^  top- down  syatem  or  process  :analysis  approach 

reconmiended  as  Business  System  Planning    methodology  ^ 

is  suggested  as  the  first. 'Step  toward  successful  IMS 

'    based  management  infoinnation  systems.     The  BSP  study 

providei^,  a  systems  implementation  plan  that  addresses 

the  objectives  bf *  top  management  in  addition  to  identifying 

♦ 

the ^interrelationships  and  information  needs  that  cross' 
;  or^ani2&atipnal  lines,  / 

The  following  description  assume^  that  a  subays^tem 
to  support  the  process  of  interest  has  been  chosen  based 
upon  a  logical  implementation  sequence :.^A  bottom-up 
implementation  sequelice'  is  suggested  once  the  top  dowrj 
analysis  has  been  completed.  •  '  .  * 

A  more  detailed  data  gathering  activity  is  usually  . 
necessary  following  th.e  definition  phase  of  a  BSB  study 
.A  functional  specif ica«.on  form  Vs  suggested  asv a  guide 
to  insure  thorough  data  gathering.    Figure  1  depicts  af 
siiggestpd  format  that  will  provide  data  for  both  data 

•  base  and  system  design  actijVities.     The  purpose  is  to 
conceptualize  hnd  to  -specify  automated  f unctions  , th^  * • 
interface  and'  support  user  office  procedures  within  the 

*  process  that  is  to  be' supported. -  The  originality  and 
imagination  of  the  designer  is  ^useful  during  this 
conceptualization.     Reviews  by  the  customer  being  supported 
should  result  ih  additions,  delations  /  and  changes  to 

.the  original  functional  speQifications..  ^ 

'  »  * 
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SYSTEM  SPECIFICATION 


/  .       flGURE  1 


FUNCTION  DESCRIPTION  SHEET 


MAJOR  SYSTEM  ID f 
FUNCTION  NO. 


TEAM  MEMBER 


^  -  DATE 


PAGE 


li     Service  or  Furjct^n  Name: 


2.  •  Function .Description; 


3.  Frequency: 


4*.     Data 'Elements  Required: 


5.*  Availability  Requirements  [Response  Time  or  Turnaround 
,  '     '  '  '  'a    .  Time] 


6,     Major,  Fun<:tion  Group  and 'Related*  jTwictions  l^y  Number 


[Describe  Interfaces]. 


7.'    Logical  View: 


Oncie  a  functional  specif ic^ation  package  is  coroplejtyi 

and  approved  to  include  interfaces  to  existinj^  and  future 

systems,  -the  usjer  office  and  sys.tem  procedures  should  be 

*  docuntented  using  HI^O  techniques  to  assifte  that  the 

6ftvisioi>ed  system  functions  provide  adequate  closed  loop 

information  feedback  support.     The  HIPO  documentation  * 

should  also  be.  approved  by  the  customers  involved.    Walk- <A 

through' presentations  will  enhance  the  approval  process.  A 

list  o|^require4  data  elements,  should  also  be  created  from 

the  functional  specification  forms.     The  list^^hoiild 

include- format,'  length,  and  descriptive  information.  This 

list,  with  geheral  groupings  by  source,,  .should  be  reviewed 

for  completeness  and  Accuracy  by  the  customers  involved  and 

by  the  design  t'eams.    Various  data* base  service  analysis 

it 

systems'^  are  av^iilable  to  allow  such  , data  element  information 
to  .be  Iceyed  and  stored.     The  ui^e  of  such  a  system  will 

saj^e  considerable  grief  during  the  next  phase  of  the  project, 

.  "  '  '  * 

System  Design  Phase  '   '  ' 

■I'         <  *  ' 

■  Data  base  ahd  aystefa  design  procedures  cannot  be 

"     '   •     '     ^     .  , 

covered *ade,quately  in  this  paper.  However,  a  few  comments 
Vill  be  made  tQ  maintain  the  continuity  of  the  paper. ^    '  , 

The  beginning  of  the^  system  design  phase  is  an 
appropriate  time  to  increase  the  size  anci  talent  of^.^€fie 


4 
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project  team.    The  nature  of  project  .activities  becomes^ 
morfe ,  internal  once  the  data  is  gathered 'and  appro^^d,,  , 
Senior  prograinmer  talent  15  appropriate  to.  debate  design 
strateigies  during  team  brainstorm  sessions.    Once  the 
nature  of  all  of  the  system  functions  is  reviewed  and 
understood  by  the  design  team,  a  general  system  concept 
is  needed  to  organize  the  system  aroufid.  transacti'oit 


.-driven  concept  works  well  with  IMS  since  it  is  simp3iM  an 
extension  of  the  operational  nature  of  IMS*, 

If  a  transaction  driven  approach  is  chosen,  the  top 

oar.  the  controllers  of  the  system  should  be  defined 

.      *  ^       *  -  *■ 

logically.     A  typical  controller  make-up  is  given  as* 

'one  approach:     on-line  menus,  batch  update  controller,  * 
and  batch  report^writer  controller.    A  division  by' 
frequency  qf  processing  might  be  more  appropriate  if  the 

-system  "has  divergent  processing  frequency  requirement^. 
\      Once  the  controllers*  are  choseiv  and  ^def  ined ,  the 


)seiv 

■J. 


system  design  is  simply  a  proqess  cA^  organizing .the 
program  modul-es  within  homogeneous  >e^ntroller  actions. 
This  involves  a  repeat  of  the  analysis  of  the  types  of 
transactions  that  drive  the  controller^. 

•  The  contplicati^ig  fac'tor  during  this  phase  of  the 
project  is  that  neither  the  data  bcise  nor  the  system 
delsign  is  complete,  ""^his  is  viewed "l^y  the  author  a^s, 
an  'iterative  process.'  As  the  functions  are  defined  in 
more  detail,  the  logical  views' change,  requiring  a> 
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re-jflesigri' of  the  logical  4^ta  bases.    Reviews  pf  all 
functioi^  that  dre  affected  by  the  re-flesign  of  the 

logical  data  b^se  influejice  the  operation  of  those  affected 

*       '  **  •  *   ^      -  * 

.progre^  modul^es  as  well  as  causin^^  fmrther  data'J^ase  ' 

^'evisions;  '  ThiaT procedure*  is-  9ontinued  ^mtil  all  require- 
ments*  are  met.     Comprehensive  data  gathering  will  preclude 
-more  problems  duj^ng  this  victiYity,  than  will  any^other 
factor.     The  objective  is  to  minimize  surprise. 
)^      Detailed  pipgram  design^  can  be  postponed  ur^til  the 

'  full  implementation  team  is  assigned.     Th€  system  desigii 
proposal. that  reflects  the  above  analysis,  along  with 
function  desVrip«^c^n  sheets,  I/O  definitions,  and  dat2(  ^ 

^  base*  defiifition  will  serve  as  input  -to  this  activity,  A 

r-  detailed  system^  walkthrough  with  the  implementation  team 

*  will  'kicjc  off  the  dethilea  prograflf  design  task         ,  , 

•  appropria'tely .  •    *  * 


f    Programming  >nd  Implementation  Phabe  -  A  Project  Planning^ 

♦  '  >  .  t 

r-.    and  Control  Technique 

.X  « 
The  project  control  system  that  is  described  here 

by  example  is  based  upon  •a  master  composite  representation 

i>af  the  system,  (RAP  cha^rt)  and  upon  tljree, different. ways 

•  of  looking  at  the  Status  of  the  pro^ecjrt 

:       '  ' •    ^  ■  ^  r 

1\ .   by  team  membeir  (The  Team  Membejf  Benchmark  Reports  - 

Figure  3  and  3A)  |g  ■ 
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2,   ^by 'date  <The.  Master  Calendar  -  Ptgtire  4) 


I 


3,    by  progrcun  (The  J^rogram  STATUS  Lpg  -  Figure  5) 

The  generation  of  .the  RAP  chart  Is  by  far  th^  most 
difficult  and  the  most  critica,!  ' taSk  that  must  be  performed, 
the  project  manager  must  have  a  thorbugh^nderstanding 
of  the-  system  design  and  of  the  niunerous'  task  i'nter- 
\   dependencies  associated  with  the  installa|ion  c^f  a  system 
as  ^  prerequisite  to  the*  development,  of  the  "RAP"*  chart. 
1  Nptice  \hat' the  use  of  this  system  assumes  'the  completion 
1  o£  a  system  design  and  a  systejjiV design  proposal,  estimates 
j in  man  days, of  progi^am  code  and  compile^'test  time  reqiriire- 
ments,  and  predetermined 'development  team. resources  to  , 
include  an  a  pripr-i*  FTE*  usage  pla^i  for  each  team'  member. 
This  .allows  simultaneous'  program  assignment  and  project 
planning  using  the  RAP  chart. 

Resource  Assignment  and  Planning  (RAP)  Chart  -  Figure  2 


This  charting  method  gets  its  name  because  each  team, 


member  is  given  a  horizontal  planning  line  on  the  chart 
that  reflects  task  •as^igiime'nts.     This  technique 
has  'pert  meri^  since  .it^t^^-obvious  that  one  team   »  . 
iHember  cannot  complete  all  of  his  assigned  tasks  simul- 
taneously.'    yhat  is,  tbe  member  is  time/task 'critical 
pathed.    'This  technique  causes  an  increase  in  the  number 
of  required  'null  paths    nd  task  cros^'sings  on  the  chart 
(dotted  lines  wi-th  activity  codes  beginnii^gr  with  X,  Y,  or  Z^^ 
•e.g.XA,  YB,  ZC)  ^  '        -  •  .  1^- 


ERIC 


\    Programs/^re ' listed  in  or4er  of  their  ^e^itical  nature 

'  .    •  '  *  ^'^ 

.'due  ^to  testing  and  installation  dependencies  so  that 

critical  programs  will  be  assigned  to  different  teeun  f 

m€fnb#rs  t<i;^chieve  an  ea;?lier  completion  pf-  all  .ctitical 

1  ■ — ■  m 

progrcUus>,     Similar  programs  or  programs  with  a  Kimil^ar 

-      '  I  '     '  '       )  . 

function  aure- grouped  to  one  team  meiribe^r  to  allow  learning  • 

and  coding  reduction  benefiCs. 

Programs  are  assigned  tip  to  tail  along  the  team 

'^members'  horizontal  axis  in  priority  order  within  groups 

or  .clusters'.    A  twenty  percent  overlap  is  planned  in 

*' 

figuring  the  time  consumptibn . f or  each  task.     Note  that  , an 
attempt  is  made  to  keep  each  tefim  member  equal  datewise. 
TJgfe-  length  of  the  arrows  are  to  scale  datawise  in  weeks 
such  that  a  vertical  -  line  drawn  'through  the  -chart  would  * 
give  a  planned  project  status  at  any 'paint  in  time. 

Activities  th^t  require  the  part^icipatiorT  of  ^several 
team  "member^  are  ^^^Pt  in  the,  central  horizontal  axis  of 

« 

the  chart ^1  or,  when  impossible  dijd^^tQ^,3£aphicaX  cUfficulties 
are  inserted > between  two  different  team  member  activity 
liries.     Group  activities  typically  have  sevei^al  ijicoming 
arrows  to  their  begin  tar^k  nodes  and  havB  several  outgoing* 
arrows  from^^eir  ending  nodes.     Such  activitifes  can  be 
e:^pe<5ted  to  be  on  the  critical  path.     At  least  they  are 

Critical  projectwise . .  These' group  tasks  can  be. used  as, 

* 

team  benchmarks  for  control  during  the  project; 
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Standar^^^^^^eft  chart  node ^  number  •  assignments  *must  be  ' 
made,  i.e.^,  a'scending  numbers  from  left  t6  right'.  The 
^^ssignin^nt  G,f  these  numbers  is  not  critical.     In  fact,  the 
numbers-  can  be  assigned  after  the  chart  is.  completjed. 

I|j.some  cases,  two 'or  more  tasks  iiiUst  be  performed 

simultaneously  by  one  team  member.'    In  such  cases,  the 

most  Critical  task  should  be  ^placed  qii  the  member's 

horizontal  axis  while  the  other  tas'k(s)  are  branched  to 
♦  '  '  *. 

an4  are  returned  from.     A  return  from  a  group  activity 
is  sho^n  with  numerous  null  paths  returning  to  muTtiple 
team  member  axes.  '  ' 


Cons^idqr  the  legend  on^^e  *^tacR«d  RA*  Chart  while 
reviewing  the  RAP  example.     Eacii  task  is  so  ^oded  for 
cross  referenc?e^  to  other  reports.  - 

The  number  shown  beneath  the  arrow  on  t.he  RAP  Chart 
is  the  time  requirement  in  weeks  or  iii  portions  of  ,lweeks.- 
Data  notes  and  pther  notes  are  shown  at  the  top  and  bottom 
of  the  RAP.  •       *  • 

The  Team  Member  Benchmark  Report      Figure  3 
The  team  memlDer  benchmark  repDrt  can  be  writtenT 
directly/f rom  the  RAP  chart  by  following  ^  horizontal 
axis  for  a  team  member  and  by  completing  'the  cover  sheet 
>hat  is  attached. •  The  onl,y  additional  effort  required  is 
to  afetfermine' the  required  completion  datq  for  each  task. 
A  20){  overlap  of  tasks  •can  be  figured  for  some  tai^ks. 
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That  ±9,  coding  will  Jpesrin  oi\  the  followingj  program  after 
the  current  program  is 'between  50%  and  SOX  ^oded.  .  The 
ef fective/gyerlap  is  estimated  at»20X  on  the  coding  and 
compile  testw^  ^tivities.  ^ 

The  calendar  set  (Figure  3A)   is  included  mainly  to 
^^allow  the  indication  of  actual  conflation  relative  to 
assigned  or  estimated  compl^tioh.     This  report  serves  the 
following  purposes  by  giving  a  copy  to  the  team  member  as 
well  as  maintaining  a^  set  for  ^the  project  manager: 
1.     Serves  as  media  for  program  assignment. 


2.  Is  used  for  individual  planning  by  the  tecun  members. 

3.  Serves  as  recording  meehanism  for  recording  task 
completion  problems  by  individual.  ^ 

4.  Prov^es  an*  access  to  project  status  by  individual. 

Note  that  the  IBM  calendar  is  used  and  that  a  page 
/  is  kept  for  each  month  of  the  j^oject  implementation  life 
and  for  each  team  member.     Red  ink  notation  can  be'  used  on 
'the  Calendar  when  tasks  are  significantly  behind.  Additional 
notes  can  be  made  to  the  calendars,  e.g.,  team  meiJEber  was  / 
sick  for  thyee  days,  additional  tasks  were  performed, 
program 'was  re-assigned  to  a?nother  .team  member,  keypujich 
V      was  lost,  team  member  will  catch-iil^  because  of  the 
teannination  of  front  end  loading,  etc.. 

  A  set  of  these  forms  is  filed  in  the  proj^B^  file  by 

team  member  name.      *  •  .  * 
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TASK  ASSIGNMENT^  AND  BENCHMARK  REPORT* 
[Critical  Path  Team  Member] 
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FIGURE  3 


PROGRAM  NO. '  TASK  DESCRIPTION 


■  RAP  COMPL< 
RAP  CODE    ■    •NODES  DATE 


PGFDVC81 
PGFDVC82 


Detail  Design  PGM  81  &  82 


Code  and  Compile  Test  81 
Code  and  Compile  Test  8  2 


I 


1,2 


'  7-1^' 


  Pre-Unit  Test  Team  Walk- 

/  through 

PGFDVC81,82    Unit  Test  programs  81,82 

 — r  Int^ration  Test  Report 

Module 
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Detail 
Team-  pgm 

Design  ' 
MR-FDVC81-C  '  6,14  8-11 


MR-FDVC82-C     14,17  8-17 


Team 

Team-Walk-SW  >?T18  8-1^ 

through  \ 


.    ««-FDVC82-"^ '21,25  9-8  " 

PDFDOO      !  . 
Team-FDVC80-I'Il  25,26  |9-ia  • 
•  FDVC81 
XDVC82 
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GOQKratioli' 
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ic /ASSIGNMENT  AND  BENCHMAft/'^ptoRT 
[Critical  Pa^  Team  Member]  1 


1 


T 


MEIi  RUSH 
.FIGURE  '3A* 


The  Master  Calendar  -  Figure  4 


The  master  calendar  is  the- main  control  feature  of  • 
*  tKe'' entire  project  cgntrol  system.     It  can  be  viewed*  as  a 
•TotAl  project  GANTt'  in  that  it  shows  .the  required 
completion  date  of  all  tasks.    The  inaster  is  simply  filled 
out- by  using'  all  team  member  benchmark  reports  for  each 
m6nth  in  the  project  life,  one  month  at  a  time.  Tran- 
"  scription  f rom  ,one_to  the  other  is  performec^by  using  the 
following  coding  s^Jieme: 


Last  2  digit^of  program  numberA  endiog  RAP  no^  tSam 

^  "  ^  ;       •  members 

^   ^  initials 

.  *  *   *A  red  circle  ^r'ound  the  encoded  task  designated  tasks 

that  ^re^^signif icfantly  behi^id.    A  checkmark  designates  a 

co^Rpxe^  (whether  it  has  been  previously  encircled 

or  not) .  * 

-  The  current,  pr^ioua,  and  next  mbnths  master  calendar 
*and  the,  RAP'can^e  kept  in  view  for  easy  access  by  the 
projectnTtanager .    All  other  ifeports* are  filed  by  their  key 
or  by  thei^  function. 

,  The^  Program  Status  Log  -  Figure  5 

*  .   The  program  status  log  is  organi*2ied  by  program  number 
witftin  module.     It'  is  updated  weekly  as  are. all  other 
reports.    The  use  of  the' log  is  self-explanatory  vith  tWo 
exce^ti'ons: 

..."  '    '    '  ^    '    ■       ■  ■ 
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Schedule  0-7J  SD 
Test, 


^  i%A  Test  •  ■  f^ir^ 


lALL  0-8)  ALL 
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1^*.    Numerous  blank  .areas  in  the  various  status  •  categories 

*  ^-  * 

,  ,  wh#n  tfompared  to  other  mpdules  reflect  a  need  to  Uoojc 

u  •        •  ,  * 

more  clbsfely  at  the  program  development  status^^r  the 

'      ^        /      *  ' 
module.    '  *  »  *        *  » 

2.^   (***)]Programs  coded  in  this  manner  are  subject  to- 

re-as^signment  -unless  improvement  in  status  is  predicted 

for  one  reason  or  anoWier. 

Cross  references  a]:^^ossible  from  t^ie  pro^rarfi  status 

log  to  the  RAP  or  to^the  team  member  benchmark  report*. 

The  mastei^calendar  can  easily  be  cross-referenced  to  thjie* 

report  using  the  las.t  two  digits  of  the  program  number., 

^  Thi^.PrQject  RepoVt  Form  -  Figure  6 

The  project  report  form  is  filled  out* by  each  individual 
team  member.     The.  report  is^^the  mechanism  ^or  a  weekly  ' 
update  to  all  previously  described  reports.    The  feport  form 
is  submitted  on  Friday.     All  updates  are  performed  by^he 
projectfmanafirer  on  Monday.     Occasional  reviews  can  be  held  . 
with  .team  members  if  progress  problems  cannot  be  reconciled 

easily.  \  • 

A  significant  deviation,  from, the  plan  does  not  neces- 
"sarily  re^quire  an^  action.     Various  notes  cin  be  made  to 
s^dy  the  problem  again  at  a  later  date.     The  main  purpose 

is  to  notice  and'  t^  discuss  the  potential  problem  before  

it  becomes  a  critical  problem  that  will  preclude  the  timely 
completipn  of  a  benchmark  task. 

The  total  weekly  /bours  on- the  repea^t  #arm  serve  an 

"^^6  *  -  ' 
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ktfqountii^g*  purpose .    Jhe  completed  forms  will  be' atccumjulated 

in  a  file^until  ^he  end  of  the  project.  ..The  man-day  require- 

i 

ment  for  each  program  and  for  other  time  associated  vit 
the  project  can  then  be  tah^ilated  by  function  within  program 
for  project  review  puT|>W&es.^ 
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PART  2 

^  General  Coimnents^  ,  • 

-  The  dictionary  defines  productivity  as^thi^  quality  or 
'state  which  furnistjes  benefits,  results  or  profits.     The  need 
for  benefits  and -results  from  computer-based  systems  is  the. 
reasofi  that  program  productivity  is  a  popular  topic  of  discussion 

.in  data  processing  today.     The  high  costs  incurred  in  system 

^     "V  •  -  ■  , 

^.  development  and  maintenance  demand  that  we <at tempt  to  be  as 

cost-effective  as  possible.    We  need  efficiency,  quality- and 

quantity  in  our  programming  tasks.     We  ifave  deadlines  t^me.et; 

system's  must  be  completed  by  the  agreed-upon  target  dat^s.  As 

dates  are  missed,  the  service  organization  loses .credibility . 

,  Wi^  the  high  cost  involved  in  salaries,  management  would  like 

to  get  as  much  output  as  possible.    At  the  same  time,  we  would 

like  systems  tip  be  as  error-free  as  possible.    Maintenance  is 


a  burden"  to  most  data  processing  offices — traditional  programs 
with  "bugs"  i)uried  in  "spaghetti  bowl"  'code  have  left  many 
^      *  analyi6t/prograInm^rs  with  strong  ijegative  feelings  about 

maintenance  work.'    Finally,  to  get  tl\e  most  from  our  sophisticated 
»^    .  hardwar  4^  ^e^.  vmn  t  efficient  programming. 

Productivity  in  programming  is  not  a  cure-all;    In  fact,  it 
•  isn't  anything  new.     The  basis  underlying  productivity  is 
discipline,  mostly  self -discipline.  -  In  any  task  wje  undertake, 
we  usually  learn  how  important  it  is  to  be  organized,  to  knpw 
exactly  what  we*  are  going  to  do,  to  have  read^att  we  need  to  <Jo 
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"it^,  and  to  follow  a  str*aigh€-fwfward  path  from  start  to  finish.. 
When  we*do'  any  of  these  things^ in  an  incomplete  manner  or  try 

^ to  find  a  short-cut,  we  pay  the  cost. in  incomplete  results 

^         ,  '      '  <  \ 

♦  .  ( 

which  ofi:en  reqjaijre  repairs •  •  "  ' 

J  y 

Management  sees  produigtivity  as  Ian  aid  to  higher  quality  and 
•quantity  in  output.     It  is  importa-nt  to  realize  that  it  can  al-so 
be  an  aid  to  increased  jnotivation ' from  the  subordinates.  If 
productivity  is  ac'cepted  into  the  off  ice '  s%^ork  procedures  with 
positive  attitudes ,  the  employees  can  find  their- own  set  of 
benefits  in  improved  skills,  a  gain  in  self-confidence,  and  a 
sense  of  challenge*     Training  is  always  a  major  cost  concern. 
Formal  training  costs  tii^  and  money,  but  lack  of  it  ha^  a 
snowball  effect  in  lowering  the  average  capability  of  employees 
over  a  period  of  time.     Carefully  chosen  jSrograramer  teaS^s  can, 
with  the  use  of  productivity  tools,  become  valuable  training 
aids  as  a  side  benefit.     Pro^jrammers  traditionally  leafn  from 
those  around  them  in  informal  discussion.     The  structure ^of 
product^j^ilj^^^proaches  adds  the  organized  and  disciplined 
attrj-butes  of  formalized  training  to  this  informal  training  tool. 
The  self-confidence  mentioned  as^/aij  employee  benefit  is  the 
confidence  a  programmer  can  gain- in  feeling  that^  his  programs 
are  mostly  error-free,  easy  tb  read,  and  highly  maintain^le. 
This  aids  what  is  palled  "egoless"  programming.     If  a  programmer 
feels  hJ-s  product  is  good,,  he  is  less  likely  to  feel  insecure 
br  thteatenedl  in  'submitting  that  prograirT^  his  peers  and 
superiors  for  scrutiny.     We  all  have  the  need^o^^'take  pride  in 
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what  we  do.    Finally,  there        a  sense  of  challenge',^  Oiten 

programmers  reach  a  level  of  capability  and  become  bored,  due 

to  a  lack  of  more  demanding ^wprk.    Maintenance  programmers 

become  disillusipped  with  fixing  systems  that  never  become 

♦ 

totally  fixed.     Product*ivity  offers  thq  challenge  of  a  real  • 
possibility  of  alinost  ertor-free  coding,  which  meafts  a  drastic 
drop  in  debugging  after  the  system  is-  up.        Repair  work 
becomes  a  more  constructive  .task,  rather  than^the  destructive 
job  it  has  been,'  where  one'' fix  creates  more  bugs,  p 

^To  get  good  results  iiom  program  productivity  aids,  it  is 
important  to 'consider  the  attitude  of  management  and  subordinates 
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The  productivity  tool^  and  the  rules  for^sing  them  are  straight- 
forwarJP^  But 'they  will  be  useless  dUif' worse  ^han  useless  if 
implemented  with  the  wrong  attitude.     Management  should: 

1.  Be  enthusiastic'      '        .  "  , 

2.  Realize  that  actual  coding  output  is  now  to  be 

•  ^    ■  \  '   .       '     '   .  .  " 

purposely  delayed  until  proper  program  designs 

*  -      are  made 

3.  Realize  the  increased  need  for -a  formal  discussion 
area  for  team^vitieetings 

,4.     RBalize  that  there  will  l?e  reluctance  from  some    ^  s 
programmers  to -participate — thi-s  is  a  major  factor 
requiring  Veal  tact.     lfxperien-6ed  proframiters,  should 
be  shovn  that  most  productivity  aids  come .from  ^ 
habits  developed  by  good  programmers 
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-  5,     Have  productivity  aids  introduced  entliusiastically 

I 

by  s\ibor<^inates  pee;:s  if  possible  with  strong  vis- 
ible  support- of  management,  t 
^6/    Structure  program,  teams  with  mixtur^  of  strong  ^nd 
weak  capabilities  '       *      .  '  ' 

^  7.     Require  teams  to      tablish  written, guidelines  before 

beginning  development  ^ 

8,  Require  periodic  (i.e.,, after  a  project  is^complet^d) 
reviews  of  guidelines  and  sugges>tibns  abo^t  revised 
U^e  of.  productivity  aids.'  Experience  Will  redefine 
'the  proper  use  of  these  aids'  \. 

9.  J^ealize^  that  program  productivity  requires  a  well-  * 


structured  and  complete  -  system  design* 


Chief  ^Programmer  Teams  ^  .  '  -      i  .  ' 

^     We  implemented  a  modified  use  of  the  chief  prCgj^aitifner^cpncept, 

.  Our  teams  consisted  of  a  chief  progi^ammer  and^ three  other  pifo— 
grammers.     Each  team  was  given  development  responsibility  for  a 
specified  set  of  programs.     (Overall' review  was  done  by  the  '  ^' 
'jproject  leader.)     This  team  leader  wajs  responsible  for  assignil||t^ 

.programs  and  ensuring  proper  review  stops  wete  accomplished. 
Most  of  the  librarian  functions  were  handred  by  each  number  of 

/the  team.'    The  chief  programmer  handled  the"  coordiyiation 

librarian  functions.  .Each  member  of  a^ team  Was  expected  to 

*  *  *•  * 

develop  a  good  understanding  *  of  the  progiaips  developed  within' 
his  teain.     Chief  programmers  of  various  teamfe  were  ekpecte(3.  to* 
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ejv€^e  ne'(tes$ary*  interaction  between  •the  teams  for  over-  ^  ^ 
lappi4:ig  tasks  And  were  expecte'd  to  .fioordinatf  integration       .  • 
teS^tin'^with  the.prdject  lead«^and  with  ^ch  ptt^r: 


Produc.tivity  Aii3s  Usgd 

Out  project  gro\ip  developecl  bur  first  IMS-bas^  system* 
^lising  ^tne  faijl^caM.nq  prodvictavity  aids:^ 


^  HlPo^JWgram  documentation^^ 


m   '  program  design  lahgaruge 
m      Structured  coding  •   ,  * 

'    •      Structrfted  walkthroughs  .  . 

/Tes*.  planning  in 'a»  complex,  testing  environn]|pt 
•We  used  each,  of  thisse  t.^ols  and  strongly  recommeTid  that 
the  last  three  be  required.  t%ols  and  the  first  two  be  suggested 

••  .  ■  '>  .  '      ' .  "  -   '  ■    '  '  ■ 

too'is.    '  .       ..         '-■     ,  "  /    ^     '  ' 

•     ,         ,  t' 

"  .  .  ♦  *  r  . 

>\ , » r  -.-.  -    •     :     .  ,     ■  ,  •  \    '   •      .  ■  I 

iHgPO; Program  dooumen'tation    -  ,  i 

■       .  HIPO"*is>  the  structured  aocuraentat:io|i  technique  using 
hierarchy  overview  pharts  and  input-^proc'ess-butput 'detaril  woi:^c- 
sheets.     E^pom  brief  progrsim  narratives  -We^  pret>ared  HIPO  t^harts 
^dnd  worksheets  ^of"  each  prog|^am.     These ^'^were  filed  as  program 
documentatj^^on.  /  (The  system  proposal  included  HIPOs  for  the 
^y  St  em^.  design — but  not  to^  the,  program  detail  level.)  Whether 
the  pro^ammer  uses  HIPO  or  some  other  design  tool,  the 
iinporta(ll  th^Lng  *is  that  the  programmer' ^esigns^^tifc  structure 
qf , the- program  Without  doipg  a^fiy  actu^^l  coding^*/  The  basic  • 


rules  fdr  HIPO  are  simple — the  OTff icul'ty  l-s  in  a|)|Hication:  *  - 
.Review  df  va  cqmpletej: sample  a^d  and  experimeoJkation^  is  the*^      '  . 

heat  means  ftr  learning.    We  did  establi'sh  so||p  guidelines  - 

.  •    ^     '  •  ^ — .     _      ;  " 

'whicja  merely  stated  basic  rurles  .for  the  use  oi^TIiPOV  *>nd,  '  / 

A    -      ^  .      ^    ,  f  '     .     .  '  \  V 

ptovided  the  IBM  manual  on  HIPO^  for  referertc'e,-  "•{S^e  Eig^re^VA  . 
jfid  7B  for  Sample  page^  of  a  prQgrain>#HlP6  hierarchy/ chatrt  and 


Progg^ih  Design  Language  '  '  \  /     .    ^     •  • 

-  ,   .  Once  a  programmer  established  the  structure  of  thfe  program 
and.  befpre  he  staaked  codinrg,  we  recommended  the  use  of  Program 
Design  Langimge  (PDL)  .  '-PDLtis',^  typ^  'of  shorthand  for  progrartfining 
laTiguages  which  assumes  structureii* coding  concepts^.     It  can  be ^  ^ 

^  .    ^  .         '  *  •  -r^  ' 

considered  an  ^lt(fetr native  tp.det^yUled  flowcharts.  Ther^  are 
four :  ba^ic  statemen-^s  in  PDL:  function,  fnvoke/  if' then ^  a/id 
do  while.  .  FuYictlpn  is  a  simple  ^t^tenfenfe'  desdribing  an  operation 


to  b^done  .{not  how)^    For  ins'tance:  ^F^'  *  , 

L Calculate"  gross  pay.  ' 
t  is  equivalent  to  the  PERFORM*  p.aragraph^A  | 
/  ;^^fi  COBOL.     For-4nstai^ce':  *  ^'  - 

\'      *    ,  INVOKE  edit  transactions  rojotiJie^^Csee  .pa^e  xx  of  Pi)li) 
then'  is  one  of  the  most  frequently  usedt  statements 
1ft  stwicture^  programming.  *  PDL  requireSh^jomplete  statement  for 
•  the  ^f  then*'     For  example:  '     '  (  ,        '        '  t 


iLP"  the"  employee  is  dca/Jemia 
THEN  write  record  on  selected  file 


ELSE  bypass  record 


ENDIF     ...  .1. 


1/ 
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Figure  7fiL 


SYSTEM  ID: 


DIAGRAM  ID:  VC26.3 


DESCRIPlftON: 
IWPUT 


PAGE: 


DATE:-- 


VC26 


PROCESS 


COMM 

• 

CSDE  ' 

'  LTEIPM 

LOCATION 

r   BID  DATA 


OUTPUT 


'COMMODITY 
V  IDATA  BASE 


V:  Construct  f uLl  corainodity-  key 
2.    Edit  data  eritered'^ 


3 •     If  not  valid,        ,         v.  ^ 
format  screen  with  error 


inessage 
else  * 


a-*    Create  bid  segment 

b.     Creat^  transaption  with 
bid  data  and  write  to 
mess^e  ''queu^ 

I^rmat  screen  with 
acknowledgement  itiessage<^ 


COMM 

*  KEY 


error  msg- 
^  3CR5;en  om'A 


/  COI^bDITY  /  . 


TRANS- 
ACTION 
DATA  BASEl 


I 


ACK;  SCREEl 
DATA  .  . 


•(the  ENDIF  signifies  the  enc^  of  the  'if  statement  and 
especially  helps /to  clarify*  the  end%of  embedded  'if 
statements)  .  '  ^  , 

The  'do  while'   is  equivalent  to  tffk  PERFORM  UNTIL 
in  COBOL.  For-example 

DOWHILE    locati6n  is'  Urbana 


cample :  )r  ' 

)WHILE    location  is'  Urba] 


^  ^    .       •    '    INVOKE  check  employee  type   (see  page  xxx) 

ENDDO  •  *     '     .        "  '  /  ^ 

«        .  .  .  ♦ 

"  (The  ENDDO  signifies  the  end  of  the  'do  while'  statement • ) 
Although  PDL  often  resembles  program  code,  the  prograonmer 

^nust  avoid  writing  in  code.     PDL  allows  the  p'rogranper  -to  com- 

pleteihy  think  out  his.  program  logic  statements  before  coding. 

.This  say^s  valuable  time,  which  is  often  lost  in  rej/riting  • 

portions  of  code.  'A  '  ^ 

•The  guidelines  ^f or  PDL  include^  definitipns  for 'the  ab^ 

*four  statements  plus  rules  for' uniformity  such  as  indentation 
Se'e' Figure  8  for  a  partp.al  PDL  Scimple.  '  O^isr  grqUp  did  not 

save'  out  PDL^,  bub  merely  ijsed  them  for  the  step*  between  ^the* 

HIPOs  and^ actual  code.  ^ 

4 

Structured  Coding    ^         '  '  ,  . 

/  '  '      '  ' 

/  Since  there  are  ;numerous  articles  and  Ijooks^on  structured 
cod^/we  w^il  not  discuss  the  how  tb  of  coding.    We  ^do*  reco^nmend 
establishing  written,  guidelines.     If  well-written,  "the  guidelines 

/ .     •  ,  •       .  '  • 

b^ome  a  useful  reference  manual.     For  our  first  formal  use  of 


V  Fig 


igure  w 


\ 


\ 


PDL  example^  •  ^ 

-(Ist  level)        \^  V  - 

initialize  '  ^  | 

READ  master 
READ  transaction 

DOWHILE  more  master  and  more  transactioi^records 

^^^^ 

DOWHILE  master  key  <  transaction  Icey    *  •  . 
m  WRITE  master  r 

-tr^  •     READ  master  \ 

ENDDO  .  '  •    *  ' 

^      DOWHILE  master  key  =  transaction  key  #  * 

INVOKE  update  master  ^utine      \  *  ^ 

READ  transaction 
ENDDO  .  ' 

DOWHILE  raaster  key  >  transaction  kay, 

WRITE  ''no  master  for*  transact  ion  *  error  message 
READ  transaction 
,-  ENDDO  '   ■  .  • 


ENDDO  •• 


DOWHILE  more  master  records    '  . 

•         WRITE  mastelS:  - 

READ  master  '9 
ENDDO  t.  ,  '  •• 

DOWHILE  more  transaction  r^eo^ds 

WRITE  'no  master  for  transaction',  erro^gflnessage 

READ  transaction 
ENDDO         .       '  ^  /  ^ 

termibate  the  program 


0 
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438  ♦  Figure  8  (continued) 

{2nd  level).       #  . 
-  ^   ^       Update  Master  Routine 

.  IF  transaction  code  =  'U' 

THEN  .    ,  ^      *  " 

^        *  IF  transaction  idata  valid 

THEN  * 

update  master  record ^ 
ELSE  ~         •  ' 


ELSE. 


WRITE  'invalid  transaction  data'  ?rror  message 


IF  transiaction  cod^  =  'D'* 
'JHEN  .  \      '  . 

delete'  tnaster  record 
ELSE,  ^ 

IF  transaction  code  =  'A'* 

THEN 

format  master  record. 
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Mtructuredrcode ,  we  allowed  absolutely  no  GO  TO  stXtements. 

We  felt  this  would  force  structured  coding  thinking*   'We  feel 

this  rule  had  value  in  requiring  us  \o  really  think  about  <5ur 

program  structure.     The  first  program'  without  a  GO  TO  is  a 

bit  of  a  struggle  for  {nost  prograinmers-  (PDL  was  invaluable 'here . ) 

After  several  programs,  we  felt  that  it  is  more  efficient  to-^ 

allow  the  GO  t6  in  the  limited  bouiSa^ieg  of  ,the  case  stater 
ment   (see  figure  9A)       The  inde^^tafcion  rules   (see  Figure^  9B) 

'for  the  IF,  THEN,  ELSE  combination '  show  their  value  when'^ever 

the  program  iac—e^^d^  Ease  in  readability  must  be  a  major-  * 

concern- when  cq^ing.r    The  small  amount  of 'effort  requi^e^CN^to^ 

ensure  readability  is  more  than  offset  by  th^>  savings  in  time 

required  for  other;^  to  read/ and  iJ^erstand  the  program. 

Structured  Walk-tihroughs 

In  my  opinion,  the  structured  walk-throughs  may  be  thp  most 
powerful  productivity  tool.  -  The^ walk-through  is  a  formalized  \ 
review  of  a  phase  of  k  project  to  ensure  Accuracy  and  complet< 
ness.     It  is  extremely  important  that  the  atmosphere  be     '  . 
positivfe,     A  meeting  time  arid  place  are  established;  the  sessio»^ 
must  be  kept  to  no  more  than  2  hours;  there  may  b^from  2.  to  6 


attendees   (3  or  4  is  the  most  effective  number)  y  total  in-forma'- 
tj^fi  on  the  item  to  be*  reviewed  must  be  distributed  before*the 
"eeting  with  plenty* of  time  allotted  for  the  attendees  to 
prepare  for  'the  session.     During  the  session-,  one  person  should  , 
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Figure,  9K 


STRUCTURED  CODING  STANDARDS  (excerpts) 


Case  structure. - 

"    GO  TOs  must -always  branch  forward  to  exit "paragraph, 
requires  the  us>  of  PERFOR^  .  . 


THRU  . 


Example:   ^ 

PERFORH  Paragraph  A  THRIJ 'Paragraph 

Paragraph-A.       ^  '     ^     .  ^  ^ 

GO  TO  Paragraph-A-1 
Paragraph-A72 

' , Paragraph- A-n 
DEPENDING  ON  integer-identifier.  ' 
error  routine.  ^ 
Paragraph-A-1. 

,  '        •  *  * 

GO  TO    Paragraph- Z. 

Paragraph- A-2 . 
.  . 

GO  TO  Paragraph- ^  ^ 


,  Parlgraph-A^.  - 


.  GO  TO  Paragraph- Z 
Paragraph- Z  ." 
EXIT. 
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STRUCTURED  CODING  STANDARDS  (excerpts) 


IF,  THEN,  ELSE 

•  always  align  the  set  in  same  columns 

•  code  THEN  and  ELSE  on  single  lines 

•  indent  action  statements  from  THEN  or  ELSE 

•  limit  nested  IFs  to  5  levels 

r  1 

[For  example,  see  Figure  8  -  rule^also  used  for  PDL] 
t  * 

PERFORM  paragraph  A-THRU  paragraplr-B 

•  no  intervening  paragraphs 

•  GO  TOs  allowed  only  in  paragraph-A  • 

•  GO  TCjs  must -go  to  paragraph--B  ' 

[only  legal  use  of  GO  TO -outside  case-structure] 


Limit  segment  to  2  pages  * 

Use  COBOL  skip  Verb  for  readability 
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record  all  errors  detected.     At  the  end  of  the  2  hours,  the  ^ 
group* 'Should  decide  whether  the  walk-through,  is  complete' or 
needs  to  be  rescheduled  or  whether  tlje  program  requires  another 
watk-^thro^gh  ^s  soon  as  the  errors  detected  are  corrected^ 
Each  completed  walk^through  should  be  recorded  as  a  step  in" 
the  program's  development.  "        ^  '  . 

During  our  project,  we  held  walk-throughs  for  4  general 
review  qf  all  program  specifications  and  for  each  program 
a^ter  it  had  a  clean  compile.     Watk-throughs  can  also  b^ use- 
ful at  frfie  program  dfesign  stage   (to  spo]|,  stru<5ture  or  logic^  ; 

errors  before  coding) ,  and  during  the  test  planning  and  de- 

«^ 

bugging  stages.  '    -  . 

.    Walk-throughs  provide  a  means  for  ^detecting  errors  eai;ly 
in  pifogram  (and  system)  development.^    The  participants  develop 
a  ^repertoire  of  mqst  frequent  programming  errors  and  more 
importantly,  share  the  other  attendees*  programnfihg  knowledge.^ 
Reading  code  is  considered  one  of^  the  best  means  for-  improving 
one's  own  code.     The  walk^through  furnishes' incentive  foir 
reading  code  carefully  and  thoughtfully.'    Obviously,  ease  of 
program  readibility  j.s  a  requireaioftfc  for  effective  walk-through 
As  the  programmer  Watches  error  detection  prpcess,  he  becomes  - 
,  more  boiranitted  to  maXe  the  same  effor^  in  reading  the  programs 
of  others  as  he  wants  for  his  oyn.     The  walk-through  provides 
tlje  environment  fo^^learning  of  new  techniques  and  building  of 
group  cohesion  as  well  as  familiarity  with  the  .group's  progr.ams 
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Programs  become  more  consistent  within  a  system  as >each. attendee 
conforftis  mope  to  the  group's  developing  ideal.    •  * 

t 

Attitude  is  critical  to  *the  walTc-through.    Attendeeis  must 
avo^id  personal ' attacks  or  accusations.       Errors.  ar^^^tO  be  4 

^  detected,  not  necessarily  solved.     Practicality  must  be  con- 
sidered;  rewrites  are  not  always  possible  or  reasonably* 
Each  walk-through ' requires  ^  moderator  to  exercise-  tact,'^' 
prevent  digression,  J^elp^  prevent  nit-picking,  and  provi^^^ 

^  direction .  '  *  . 


Test  Planning  i 

Castly,  but  certainly  not  le^st,  is  the* use  of  a  structured, 
approach  to  testing.     Once  a  program  reached  the  compile  stage, 
the  programmer  should  -be  required  to  prepare  a  test  matrix  for 
testing.     The  matrix  should  reflect  the  different  possibilities 
of  input  and  the  expected  results.     For  single  program  testing^* 
the  programmer  is  expected  to  {Prepare  his  own  test  data   (or  a 
team  may  wofic  together  to  prepare  common-  test  data)  .  •  As  tlT£ 
prograrn6''*^^^||^|^$d  to  an  expected  result^  this  is  checked  on  the  " 
test  matrix.     Often  it  is  either  humanl^ji^  impossible  or  im- 

V 

practical  to  test  .all  conditions.     The  team  should  review  the 

^  ,  '■  * 

la- 
test plan  in  a  walk-through  and  determine,  the  minimum  requifecj 

testing.     Normallx  an  attempt  is  made  to  at  Ifeast  test  each  •* 

line  of  code.     •  *         ,     -  ^ 

Once  the  test  is  completed,  the  plan  and  test  data  ate  ^ 

stored.^  Future  revisions  or  cor?:ections  should  require  C9mplete 


ERIC  u% 


retesting'to  ensure 'prog]r;airt  and  system  .integrity  .-^  We  have,. 


found  thesi/s' ''files  to,  ^te  indispens,lble  and  seal  time.-saving 


devices. 


Of  cgursal  after  ^single  program  testing,  there  iti.ust  be 


full^irit^^atian  system  t'ests.    At  this  stage,  the  pro je 


'leader,  alxpng  mth  the^  back-up  of  the*  chiefc  programmers  pr^ 
•each  team,*sped^ies  in  wf  itten/f  6rm  *  the  conditions  and  acti 


tual 


djat^^equifed  -  f  or  integration  testing^yahd  cond^ctfs»  t)>e  review 
o^-tim  system  test  result*.    «ee  Figure  lOA  and  lOB  f®r  exam^J,es,. 


:lusion 


< « 


.One  of .  the*  cofhmon.- traits  in^M^e  productivity  .too^s  , is  the  \ 
•  teain  approach/'  whose  benef^s  include  improved;  system  develep- 

ment,  increase^d  tachrrical ,  abil4.-ty  throughout  the- project  group, 
"back-up  for  syit4n\EamiJ.i^rity  ^..^nd  hope  full/ an  increased 

enthusia,sm  f ©itself -irap;ro'ven»ent.  , 


/  o 
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figure  lOB' 


'PROM'OfelDE  SYSTEM'  '     .  ' 

,  trarxsadtion  code*  not  matched  to  expected' 
Tl-ength.or  MOD  name  does  not  begin  with 


,        .  xHpraraodity :  ;  ^ 


*  ^    '1=      not  nuiheri^/  or*  zeroes 

«-   V,«=  ,  numeric  and  not  zero 
1  « 


Bid  number  J 


.  and  not  zero/  ndt  in 

t 


V^=  ^ numeric  and  hot^  zero,  in  DB 


a*'   buyer  code  \ 

1=  •  not*  alphabetical  or.  space 

\  '     \  * 

Vj^=    alphabetic  a^^  not*space* 


b%  setj-'number 


]j^ubetl)c^tfAT] 

Ipnabeti  d:\ar 


Tid  not  spate,  bid\not  in 
and  nc\t  «pa?:e  ,^  bi'd  vj.n' DB 


•1=  n&t  tumeric 
V,  = ,  '  numeric  * 


D& 


V^=    nupaeric/  bid  not  in 
^V^^    numeric,  bid  dn^  DB  N> 
sub  code . 

'  1=      not  'numericN^r  ailphabetic 
nxmeric  or  alphait>etic 

 .  «V^==--^timerto'^"^alphaDetic,  bid  not  in  DB- 

Vj=    numSric  or  alphabjptic,  bid  in^DB 


3*.  ^  Bid  proposal  date: 

^    ^      1=     "invalid  date'.  ^  * 


A 


V,=    valid  date 
V^=    valid  date,  bid  n 
V^=    valid  date;  bid  iii(  DB 


[t  in 


'4 -^j^^^^y^t  •  campus : 

'  ^  invalid  '  campus  o'od 
1  *  *^ 


Vj^^  'vali.d 
blank 
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rv 


VC04 


-  -2  - 


OB  /(continued> 


5,     Hidden- vendor:       -  ^ 

^  '  .Vi=  '  key  error  : (^RRK) 

*  coramodity'  not-  ir^DB  (ERRN) 


«  1 


V-=-  bid  not  in  DB  (^ilRB) 


V^=    campus  error     {ERRC)   ■   '  %   '  ■ 
V  =    no  respohse/PO  dath  for  b'id>    (NON^-)  i 

no  more  response/pO  data  for  bid     (NO  MORE) 


V> 


.Vy=    nex^  vendof  ^value 


6.  Hi<?den-PO 


V  =    n6  resp/PO  dc^ta  forbid  (NONE) 

or\'6rr6r  condition  '  .      .  ' 

:   ^   ^       •  oi:  na  PO  data,    (see  hidden  vendor^  / 

V^=    next  PO  V^lue  *        '  - 


7,     Page  niimber: 

•    P^  ^    present  \' 


*» 


'V  4 


,er!c  ) 
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NETWOBRING:    EVOLUTICW  OF  A  COMPUTER  NETWORK  FOR. 
MdffiR  EDUCATICW,  IN  WEST  VIRGINIA  * 


•  .    ,      .       ,  Wayne  A.  Muth 
Director,  West  Virginia  Network  fbr  Educational  Telecomputing; 

\  Mrecjior  for  Cpmputing  Services ,^  West  Virginia  University;  \ 
Professor  of  Computer  Science, ^West  Virginia* University; 

•  »Morgantown,  West  Virginia 


The  youKg  West  Virginia- NetwcTrk  for  Educational  Telecomputing  (WVNET)  , 
borri  MarVh  4  1975^  has  survived  its  infancy  and  now  shows  signs  of 
/^betomjng  aireas'onably  capable,  responsible,  and  robust  ^iingster/ 
^Attendant  tbsdts  iiifancy  vere  all  the  usual  good  intentions,  hard 

work,  fitful  ga^ps,  mother -love,  and  "messy  things  which  needed  changing."  ^ 
*     -  \ 

WVNET  serves  all^fif teen  of  the  State  supported  colleges  an^  universities 

an<i  is  overseen  byl  the  West, Virginia  Board  of  Regents.    Full  service 

is  proyided  for  adkdamic^ifMadmlnistrative  information  processing  , 

n^edsA  Remote  si|je/mlnicoiq>uter-based  terminals  are  served  from  a  ^  • 

oajbr  ^ual  jopu"  g/stem  ho||ted  Jby  W^sf  Virginia  University.  ^ 

•  Tki^papar  briefly  reviews  tlie'purpose  of ,  .rationale  for,' and  configuration 

\(p  the  network.    Accomplishment?  and  shott^omlngs  ar#  discussed.  ^  ^     «  ^ 

/■ .      )\      .\       ^'      \        ,     '  •      '/^      .  - 

Ciirrent/ef forts  toward  developing^ "common  administrative  applications 
systems"  are  discuS*ed.    Certain^hort  range  efforts,  necessary  for 
'  surviving ^he  near-'tfen^  period,  a^>ear  also  to  hold  promise  for  the 
liSnger  haul  ahead     .  ^  ^ 

FlAally,  it  is  s^en  tflat  some  particularly  attractive  opportunities  ^ 
^  *  for  "dlstribute^d"  informati6n  Vrx>cessing*  exisr.  .  An  examination  is  ^ 
.   made  of  hpw  one  might  go*  about  turning  opportunity  into  reality  over  . 

t;he  next  several  years.  *     .  - 

%     •  .  >  ' 

.   '    ■  ■   *  /  . 
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,  -  OVERVIEW  ■ 

*  t     The  West  Virginia  Network  for  Educati  onal  Te Xecomput ing  (WVNET)  was 

formed*  in^March  1975  by  the  West  Virginia  Board  of  Regents,    The  Net?work.  is  - 
now  configured  with  hardware  and  is  a  "going  concern*'.    WVHET  serves  all  ' 
fifteen  of  the  State  supported  colleges  and  universities.    Service  is  pro- 
vlded  for.  the  fuLl  range  of  academic  and  admin;|,strative  information  processing 
^  needs.    Remote  site  minicomputer-based  batch  terminals  are  served  from  a  large 
host  system  located  at  West  Virginia  University  in  Morgantown,  •  |^ 

_  ■■.  ■  '  1  ■ 

BACKGROUND  (AND  HISTORY) 
^  '  In  The  Beginninj^.  . . .  ,  ^ 

'  ^  Interest  in  formjng  a  con^uter  network  to  serve  higher  education  in  West 

Virginia  can  b<!  traced  back  ^o  at  least  X967*    At  that,  time^^  some  twenty  per- 
^ons  representing  public '-and  private  colleges  apd  universities  within  the, 
state  were  actively  participating  in  an  ad  hgc  planning  groap,  the  "West 
' 'Virginia  Educ^tio^  Computet  Councif".  ^       -  ' 

^Dyring  I967769,  interest  Igy  mainly  in\giving  counsel  to  persons  at  West 
Virginia  University, who  were  then  attempting  to  move  the  tlnivej:sj.ty  out  of  the 

^  '    '"7040  age"  into  more  modern^  hardware .    Considerable  effort  was  given  to 

•         .  •  *  r      '  ^        \  '  ' 

0ttemptlng  to  spell  out^Kow  one  could  meaningfully  configure  and  use  a  net- 

work.  ;'Many;good  ideas  were  set  forth.  *  }  .        .        '         •  • 

In^.August  '1969,  \J^est  Virginia  University  purchas^eik^d  installed  an' IBM 
^    360/75  computer  system.  .  . 
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In  Atigust  1$70;  the*  former  "Council" -was  disbanded,  and  in  it^place, 


.another  planning  group,  the  W^st  Virginia,j|||^rd  of  Regents  "Computer  Advisory 
Committee"  was  formfed.    Although  the  private  schools  were  no  longer  official- 
represented,  some  planning  efforts  cont'^inued  on  that  front.  ~  This  Advisory' 
Committee,  supplemented  by  other  personnel  „from  the  schools  involved,  met  in 
^ecemll^r  1970  for  further  plannirtg—this  resulted  in  the  first  VState  Plan 
f  for  Computing  for  West  Virginia  Higher  Education"  ♦    This  "State  Plan_"  laid 
the  framework  whereby  a  network^  could  be  formed  at  a  future  date.  ^It  was 
apparent  to  a  greit  number  of  persons  that  a  network  held  promise,  even 
though  many4(persons  felt  considerable  uneasine^'^in  headi^ig  toward  that  di- 

^1 


rection. 


Some  Initial  Hookups  *  .  ^ 

In  early  1972,  remote  servijze  from  the  Un^iversity  *s  360/75  was  begun  to 
a  batch  terminal  located  on  the  campus  of  West  Virginia  .State  College,  at  ^ 
'Institute  West  Virgijiia.    This  terminal  served  West  Virginia' State  College, 
the  West  Virginia  Collegfe  for  Graduate  Studies,  arid  the  Boatd  of  Regents  with 
their  only  computer  service . 

In  July  1973,  remote  batch  servi*^  was' begun  to  Fairmont  State  College's 
.IBM  1130  computer.     In  Summer  1974,  remote  batch  service  to  Southern  West 
Virginia  Contounity '^ollelge.  West  Virginia  Northern  Community  College,  and  to 
Parkersburg  Community  College'^was  begup.^ 

Al^  of  these  initial  hookups  were  made  solely  because  it  made  sense  to 

1^  "        *  ' 

do  sol    Participation  in  the  evolving    Jietwoirk  ajt^  this  stage  was  voluntary. 

;  '%  *  '  ' 

No  fbrmal  organization  J.derltified  as  a  "netwdrk"  yet  existed/  however.  - 
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FORMALLY  CREATING  THE  NETWORK 


• 


-  Initial  Effort 

Efforts  towafd  creating  a  network  intensified  in  August  1974.'  A  h^f- 
(^D^n  persons,  representing,  initially,  the  Board  of  Regents,  West  Virginia 
University,  and  several  existing  remote  users,  plus  an  outside  consultant, 
met  ^ften  in  Fall  1974  for  planning  an4  initial  design.    In  February  1975, 
this  effort  culminated  in  ^118-page  document,  *'A  Plan  for  the  Establishment 

^  of  the  West  Virginia  NeJ^ork  for  Educational  Telecomputing"  (hereinafter 
called  simply  the  "Stat^Pdan") 'Approval  of  tVis  plan*  by  the  Board  of 
Reg^nts  in  March  1975  marked  the  of ficial  beginning  of  the  WVNET.  (This 
State  Plan  thus  superseded  the  "original  St^te  Plan"  of  1970 — with  hindsight 
the  original  State  Plan  had  been  quite  j^cely  formulated  and  had  been  a  use- 

'  ful  instrument.)  ' 

Recommendations  of  the  State  Plan  '  *  ~ 

\ 

Recommendations  set  forth  in  the  State  Plan  were  as  follows:^ 

(1)  That  t]^  WVNET  be  established.  .        '  ' 

(2)  That  the  West  Virginia  UnivBrsity  Computer  Center  (WVUCC)  be 
the  host  site. 

(3)  That  the  Directof^  report  both  to  the  WVII  President  (fo?  WVUCC 
activities)  and  to  the  Chancellor  of  the  Board^f  Regents  (fo 
jietwork  activities).  \  n 

(4)  *  That  there  be  two  Advisory  Committees — one  for  Pyii\cy  ^made  up 

of  Vice  President's  from  the  institutions  and.on^'fb^  opera- 
tions made  up  of  the  Computer  Services  DirectWs  from  each 
*•  institution.    {This  latter  committee*  thus  superseded  the 
former  "Advisory  Committee". 0 

(5)  That"' existing  staffs  be  up^aded. 

(6)  ^Jiat  the  Policy 'Committee  develop  a  revolving  five-year  plan. 
'(7)-  <Phat  all  equipment  be  acquired  centrally. 


^Portions  of  the 'material  in  this  and  subsetfiient  Bec»:ions  were  abstracted 
from  a  paper  "The  West  Virginia  Network  for  Educational  Telecomputi|^" 
presented- at  the  Ninth  Hawaii  International  Conferen   ^  m  System6  fcieniiis, 
Honolulu  Hawaii^  January  1976,  by  Mr.  Richard  h*  Bryap,  Assistant  Director 
for  Network  Service^,  WVNET..  .  , 
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(Sy    That  each  site  maintain  a  staff  to  meet  instructional,  re-*- 
♦  'search,  and  administrative  computing  needs  using  the  WVNET 

facilities.   .  ' 
(9)    That  a  feasibility  study  be  conducted  concerning  centralizing 

and  using  common  administrative  systems.  ^  '  ^  ^ 

(10)  That  monies  be  accumulated  to  meet  future  hardware  costs. 

(11)  That  all  feites  be  "'captive  customers^'  for  three  yeariv- 

(12) '-   That?  private  institjations  of  higher  education  in  West  Virginia 

be  encouraged  to  join  the  WVNET.. 

(13)  That  at  some  future  time  the  WVNET  be  operated  as  an  auxiliary 
service . 

»  # 

Hardware /Software  - 

\ 

\ 

The  configuration  recommended  in  the  State  Plan  consisted  of  a  central 


complex,  dedicated  "telephone  lines ,  remote' batch  terminals  and  interactive 

terminals.    Each  remote  ^ite  would  have  a  direct  line  to  the  tflJst  site,  there- 

by  crea-Clng  a  "star"  network. 
% 

The  plan  recommended  that  the  host  site  continue  operation  of  the  IBM  . 
360/75  and  acquire  an  additional  IBM  3^0/65.    One  of  the  machines  was  to  be 


designated  primarily  If^r  administrative  use  while  the  other  would  be  used 
♦  principally  for  research  and  instruction.  '  ^  *  ^ 

Each  of  the  twelve  remote  sites  was  to  have  an  RJE  t^i?minal  (HASP  work- 
^  0      'Station)  and  conversational  terminals  which  would  communicate  with  the  host 
site  via  hardware  multiplexers,  modems,  and  a  telephone  line.    A  thirteerfth 
,    site  would  continue  to  use  a  small  Data  100  batch  termin.al.    The^remote  sites 


would  return  all  the. existing  (rented)  hardware  to  the  vendors.  This-in- 

eluded  three  Data  100  batch  terminals,  five  IBM  1130  computers^  ^tw,o  IBM  ^ 

System  3  computers,  one  IBM  360/22  computer  and  one  NCR 'lOl  computer.  The 

total  number  gf  conversational  terminus  was  tQ  be  38  after  ^11  were-  in- 
stalled.  >                          ^  ' 
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Budget  Considerations  .  .   '     >  '     ,    *  ^ 

•  '  •  r  '     *•  »■ 

"It  was  never  intended  that  "money  be  saved"    Ber-se    by  creating  the 
Network.    Intent  lay  in  attempting  to  bring  decent  computing  power  to  bear 
on  all  the  needs  of  all  the  schools,    A  number  of  the  schqols  were  then, 
strugg-ling  with  hardware  only  marginally  •sufficient  to  meet  needs.  ^ 

It  was  foreseen  that  costs  overall  would  continue  to  increase  in  the 

»  "  ^ 

(years  ahead,  but-it  was  seen  that  the  increases  would  be  , more  modest  by 

«»  * 

"  employing  a  network  than  they  would  be  if  there  were  no  network.    xKis- view 

*  .  \  •  » 

seems  valid  tKus  far. 

IMPLEMENTATION  '  / 

Acquisition  of  Host  Site  Hardware  .  - 

During  the  period  March  1975  to  June  1976,  various  equipment  acquisi- 
tions  were  made.  '      ,  ' 

At  the  host  site  at  West  Virginia  University,  the  proposed  "used  360^65" 
which  was  to  supplement  the  existing  360/75  fell  by  t^e  wayside  as  no  attrac- 
tive  offering^  were  made  by  "used"  vendors  in  response  to  our  formal  solici- 
tation.    After  further  study,  ^n  IBM  370/1^5,  was  acquired  on  rental,  arid  the. 
360/75  ^as  considerably  upgraded  by  adding\n^thef  lOi'AK  bytes  of  high  speed 
memory  (taking  iJs  to  a  2  meg  total  of  fast  membry) .  -  ^  ^  . 

Acquisition* of  Remote  Site  Hardware* ^  ' 


A  round  of*  "orequest  for  prpposals."  "for^emote  ^ite^ardware  wks  effected 
followed  by  more  st^y,  followed  by  a  formal  "sealed  b^^ding  process". 
were  aple  to  get  quite  a  bit  more  capability  at:  the  rpmot^  sites 
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/ 


for.  the  money  we*  had  to  spend  than  we  had  expected^         wer^  .able  to  install 
niccXy.  conf-iguired  Digit aiV Equipment  Corporatien  PDF  11/40 's  iliroughout  the 
Network  (les$  on^  site  which  has  a  PDF  H/10)  •  .        ^  ' 


0  ^  . 

system  consists  of  the  follo^^g  hardware:     (1)  a  PDF-11/40  with 
32K  words  of  memory;     (2)^2  disk  dtlves  (2.3M  words  total-);  .  (3)  one  9-tirack 

tape  drive;     (4J  a  ^OO  cpm  card  reader  with  mark  sense  capability;     (5)  a  600 

'     '     '  ^   * '  1       '        .        ^  ^  ^  '  •  '  -  ' 

1pm  printer;     (p)  a  synchronous  interface;     (7).  a  console  CRT;  and  (8)  a  16- 

line  lasynch  rone  us*  multiplexer  •     On^  system  has  a  second  line  printer. 

*^    .       *      •  ^ 
'    <^  *    "    '     V       ,  «  '      •  ~'  '         *       '   .      -    -  - 

*       The  software 'includes  the  foll,6iwing:     (1)  a  HASP  Workstation,  emulation  ^ 
package;     (2)  Fortran  with^  Commercial  and  Scientific' Subroutine- Packages^ 
(3)  Multi-user  Basic;     (4)  RPG-II;     (5)  a  ^atch  Stream  llonitorj    (6)  an 
Assemblet;     and  X7)  ^two  operating  systems  (RTll  and  COS  500)  which  allow: 
(a)  twQ  of  three  systems  (^ulti-user  Basic*,  HASP' Workstation/Batch  Stream) 
to  run  concurrently,  and  (b)  batch  operation  of  RPG. 


L'Ommdn  i  c    i  ons 


•Lacn  of  tne  remote  sit^  is  served  by  ^  leased  telephone  line. 


>Mb8t 


service  is  at"  48G0  baud,  with  some  at  9600.    The 'phone  lines  are  a  subset  of 

j         *  -        *"    •  . 

.  a  larger  package  of  lines  which*  State  government  has  jicquired,         ^tcj  about* 

'25%  Qf  what  a,  leased  line  would  nomaily  cotft.    Service  to  remote  conversa- 

tJ.onal  ♦tfetmilnals  from  tThe  h(5^t  site  is  in^Lomplete  at  present,  but  service 
^   •         \  ■  •  ' 

»  I- 

directly  froin  the  PDF  11/40 's  exists.    Additibnal. hookups  to  these  conversa- 

r  -       .  ■'    *  ■• 

tional  terminals  from  the  host  site"  should  be  in'place  by  Spring,,  . 
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CapaM-lities  Available  to  the  User         -    .     '  ' 

^        The  batch  services  offered  are'similar  to  those^ at  most  large  university 
instalXatiohs.    WfT&ffer  a  full  range  of  compilers.    We  offer  most  of" the 
usual  "packages"  for  engineering,' business ,  economics,  and  the  like.  Our 
offerings  in  "statistical  packages"  are  particularly  handsome.    Mar\c  IV  is 
avail-able,  and  is  heavily  used.    There  are,  however,  no  offerings  of  what 
most  of  ypu  would  call  a  "^ta  base  management  system".  V 

^  Conversational  services  from  the  host  site  include  "York  APL",  CPS,  < 
Wylbur,  and  IRS  (an -internally  developed  documentation  retrieval, system) . 
BASic  Is-available  out  of""  the  PDF  11/40's.  \  "  .  - 

■  •  v 

TIONAL  STANCE  AS  OF  DECEMBER  1976  .  • 


business  is  figoming. . . _         *  * 


fiusitiiss  is  good^I^  Demand  for  our  prodiltt  runs  "high  I*   We  have  many  sat- 
. 'isfied  customers.    Our  "assembly  line"  is  running  w^ll-and  by  another  month 
oT  two,  after. more*  "tuning"  of  the  system,  we  should*  be  running  at  nearly 

*  V  ■ .     '      '  • 

ful},  capacity.  '      .  .     ^  '  W 


What  more  could  a  businessman  ask  for,  you  say?    Well,  we  do  indeed  have 
some  shortcomings,  concerns,  and  worries .. . 

.  ^operational  Concerns  *  .  '         «     ,  *  -  \ 

As  of  this  time,  principal  operational  concerns  include  (in  no'^articu-r 
7^  •  ^  *  .         ^  ****  * 

•lAr  order)        •  .  *         '  ■  / 

^  .'  ■      ■ ,  ,  ■'■ 

^1.    Being  ab]!l  to  know  at  all  times  exactly  what  kinds  ^^•ysers  are 

oi;»i|^^^t  purposes,  i.e.  we 


tising  what  quantities  of  computing  f 
^need  a  good,  solid  audit  trail  of  usage;f^^ 
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^     2.    Ensuring  that  our  pricinrg  structure  is  fair; 

3.  - ^EnWring  that  our  priority/schedi^ling  algorithm  is  responsive 
*  *  t^lVxser  needs;        i.  •  *  1  ^ 

4.  Ensuring  that  some  iiecent  level  of  information  security  existsf 

^5j^^%ijXtWpiing  to  get  a  deceit t  ' mix  of  tape  utilization' vs  ./disk  •  • 
utllitStioji;  ,  -       \  ^ 

6.  PushinC  ahea<J  with  improved  '^resource  allocation"  meoftanisms;^ 

,     '  \     ^\   ^  ^  '  .  ^  '     *  /      .      ,  ' 

7.  /Gaining  a  workable,  satisfying  ability  to  monitor  systems  per- 
,  '  i'  f onnaiK!te^  '    s     .  ' 

8.  /  .  Making  sure  we  are.  employ ing%a(3r^-Sf  thfif  t»o  cpu*s  well; 

V    '    j'      * .   !\        /  "     ^  ^-   V    .    *  ^  . 

\   9.    Petformiag  some  kind  of  meaningful  -planhing "Jor  the  future; 
^' '  /  •     1      *  I     "      '       ^  * 

Learitttjig  ^o,  employ  'the  computer  pow^r  of  the  remote  DEC  PDF 
,        ll/40*s  wieir  and  .fillly  ,'*in  conjunction  .with  the  'computer  ' 
\  p^oVaer    of  .  the  host  'system.     .*  •  ,  X 

On /the* one 'hand,  I  ^aii  quite  proud  of  our  attempts  ,to  provide  a -workable 

■  /  .    ;     ^  /  ■    ,1      -    '  •       '       ■       .     '       '  ■  ^  ^  J 

ying  networ)^  wl^li  what  I  consider^  to  be  modes't  .hardware  and  with  litt4 

intte^se  in  i)ersorinel*    On  the'  ot^^tr  hand,  I  knqw  of  no  other  computing  ven- 

^ur€L  a^temp^ting'  {:o  ^rve  this  large.'' a'  clientele  with  this  quantity  of  com- 

,piiRe(r  power.     ,So  one^can*t 'help  but  worry.-...    J    •  • 


^atisf^^ 


A- key  t6  ^tur§  success,  b't  lack  of*  it^  I  feel,  ri^sts/qi^ite  heavily  ^in 
hjbfw  well  we  will  be  able  io  utilfze^the  full  computer*  powe.r  of  the  remote 
DP'  11/40 's, with  that  of  the  two  cpu's  at  the  .host  site. 

/  t\indj.ng  <^oncerns  ■    ■  ^.  "    4        *  '      '  •  • 

The  Stat^  Plan  set:  forth  a  certa^Ln  spending, pftte^rtT^fpr  fiye  years.  We 
^alve  "doggedly  pushed  ahead  following  these  spending  patirerns*   '^e  are  "on 
y\ia^^^\     (As  a  note  of  ^teriedt?,  thps.e  of  us  who  were  i,nvolved  with  th^ 
\  early)  planning  somehow  managed  to /completely  -^rget  aboutrfthe  posslfele^im-- 

V  ,        ■    ^  •  '  -       '  ^ 

'  .  *     •  C  '  — -     *    >      •  ^ 

»paat  of  inflation — thi^.  is*  causing  quite  a  bit  of  worry  n6w^.)     '  \ 


\    We  are  *suf f iciently  funded  to  operate  this  fiscal  year,  ,and  presumab(|^ 
the  next,  under  the  atssumptidn'"Vf  employing  the  360/75  'and  370/145  (witfi  a 
148  planned  to  replace  the  145  next  July),  'But  widl  this  quantity  ^ot  hard- 
ware-prove  suff  icient?    In  my  judgment,  the  hardware  will  probably  prgvV.suf- 
ficient^to  m^et^  need,  but  not  sufficient  to  me^t  demand \  *  ^ 

Organizational  Concerns  '  '    '  j^-^'"'^^^" 

•At  present,  the  position  of  Network  Director  and, the  position  "of  Director 
^or  Computing  Services  at  West  Virginia  University  are  filled  by  the  same 
person.    This  was  by  intent  at" the  time  o'f  »tartin£  t^e  Network — ^"or,  pe'rhaps-,, 
one  should  §>i^  that  .this  was  an  expedient  at  the  time^(afe  was  the  case). 

■  -m  '  "^^is' "wearing^^of 'two  hats"  has  ^!|sed  concern  ^mong' Users. ^  Jh'e*«West 
Virginia.  University  usets  -  clai/n  the  "other  guys"  aj-e  getting  too  large  a 
,share  of  computing  and/or  attention — the  other  u^ers  in  the  Networjc  claim 
the  University  gets  too  much.    The  Director  oft%p  gets  confused  as^  te  .which - 
"hat"  he*'s  .weariijg — other  personnel  of  the  host  site  similarly  get  confused  ^ 
'to,  their  roles 'or  allegiances  at  any  given  dnstanl.    mis  seemingly  "goesi  . 
with  the  territory."       .         ,  .•  *  »    '  * 

At  this  time,  it  appears  ,fcat  ^n  organizational  change  is  imminent.* 

'  -         '     '  '  -• 


EFFORTg^TOWARDS  D&VSLOPING  "COMMON  ADMINISTRATIVE 
'    ^      A]?FLICAtlONS  SYSTEMS".  '     ^  ~ 


^Msh^  PI 


^  One  9f  the  mandate^;^  of  ^ffd  St^te  Plan  was  to*"deve].op  common,  adminis-  , 
trati^e  a^plicatii)ns.' «ys  terns Those  of  u^s  who  are, most  involved^,  viz.  all» 
the  Computer ^Services* Directors  at  the  Network  scfiools;  "kind,  of  know"  what 

*  ^.Yet,  consijlerable -lafeltude 'exists  in  how  to  push- .ahead.     I  believe'  | 


we  mean 


ahead . 

t 


yfe  are  also  generally  aMare  that  ve  could  mess  things  up  pretty  badly  if  we 
were  to  push  ^heac^  imprudefitly.  ,  '  * 

^  'i'  ^-       '  C  ■ 

Bearing  in  mliid  that' we  wantf  to  eventually  move  into  "mbdem  knowhow" 

'      •  *  '  .'Si 

^(i.e.,  plIS,  DBMS,  or  whatever  buzzwords  one  ^prefers)  ,/^ut  beartag  in  mind 
also  that  one  mus^  surviye  day-to-day  i,n  the  meantime,  we  intenH  to  push  iQiead 

by  .trying  to  ^develop  a  few  modest,  but  meaningfu-l,  systems  during  the  next 

r  '   .     ^    .       -         ^  '  ^  ' 

year  or  tw6.         ^  ^  '  .  ^  ^ 

♦ 

V  Quite  possibly,  we  are  talking  about  a  commph  "ledger  or  accounting  sys- 

*    >  ^  - 

tem",  or  «5nay6e  a  "personnel  system",  or  some  form  of  "student  records"  pro- ^ 

'  cessir^g.    Perhaps,  we  should  mo(y.fy  West  Virginia  University's  !*payroll  sys- 

tem"  to  serve  all. 

,/  , 

-      .  .     •  ^  ,% 

In  -the'' sITof t  term, /we  ^are"armost"' surely"  ralkiftg  at  out  itept^tng^l^et"'  ~ 

knowhow",  perhaps  a  set  of  well  writ1;en  COBOL^  or  PLl  progran^  with  careful, 
meaningful,,  innwative  thought  being  given  to  such  seemingly  -  mundane  areas 
'  as -f lie' tfeyou^,  disk  pack  layout*,  minimization  of  run  time,  ^rid  the  like.  * 
"  I  shpuld  sincerely  hope  we^o^dd  include  a  m^ns  whereby  so&e  appropriate 
kin(}^'of  preprocessing  %of  data"  at  the  remo^  PDP  11/40's  could  occur 

Wby  is  there  merit  in^st^yiAg  with  this    style    atV^resent?    Because  one 
must  survive  (and  hopefully  mak^  life  more  bearable  in  the  short.-term)' while 
,  formulating  .the  f^tufe..  I  must 'emphasize  that-as  t)f  now  we  are  jult  getting 
•a^start  oft- t\^is"''eff 9f We  remain  about  two  people;,  short^nded  as  ^  reckon 
it,  and  we  are  having 'trouble  defining  exactly  which  nged  is  most  needy  I 
But, 'we  should  be  making  some- progress  this  ^^ring. . . 


OPPORTUNITIES  FOR  DISTRIBUTED  CQMPtffeyJG^^^ 

^  '      ^         *.    '  ^  •     .   '     -  ^    '  '  \ 

\  ^Firsdl^ let's  make'sure  we*re  usihg*  the-same  buzzword  definitions* 

A  '*simrtle  netw^ork"  is  one '  comprised  of  a  central  host  system  with  remote 
batch  termifnals  .accessing' the  host.    A  "multi-function  network"  is  comprised 
of  3^  centra^^ost  system  with  nicely  configured  rempte  minicomputers  accessing 
.the, host.  ^  These  minicomputers  should  include  print^^,  card  readers,  suffi- 
cient  jnain  meffl^y ,  secondary  storage  (tape  .and  disk  drives) /and  connected 
low  speed  teiifl^als.^ 

In  a  narrow  sense,  WVNET  is  then  a  "mulJ4-t  networkV'   >0r  is^^Lt?* 

•Only  if  one  cleverly  employs  Ithe  ^uH^apatkllitieS,  of  the 'remote  minicom- 
putei;#.    ^And  we're  surely  not  doing  t\Lat         in  WVNET, 

'We  have  some  attraiitive  op^^ortj^itic^'  at  hand — opportunities  which  ma'tch. 
up  to  our  equipment  and' to^ the  present,  knowhow (of ,  the  pe^^rfe^in  the  network; 

Just*f(5j:  starters,  as  illustration,  consmer  the  payroll  application. 
At  pr^enl,  each  school  is  grett^  much  on  its  own  as  it  processed,  its  own  pay- 
'roil  info rmatign^J^ ad-ing  up  to.  a  finarl  Step  ,wh^  re  Ln  the  State  issues  the  pa"fr^ 
^oll  Checks -from  the  S^tare's  computer  system  in  Charlo^ton. 

T*  Considfex  how  attractive  the  f  ollowing..  prodedure  would  be  as  an  altern'a- , 

'  \  '  %         1.    "College  X"  ryns  its  raw  payroll  dita  against  a  mod4|t  "cfi- 
*  piquing  vprbgf an"  using  the  PDP  11/40  in  "standalgne'^mocfe; 

'2.    An.  exception  pepdrt  is*  produced\ locally  wtth  good  turna'routftl  ' 

time;  '  '  *         \     ,  ^  *  ^ 

^-     3*.    Local  payroll  personnel  examine  the  ekception  report/ juggle 
•        ^  "trial  balances"  as-  appropriate,  and  perhaps  XBifike  seyeral  quick 
'J        reruns  as' neces'sary ; •    \  • 


■  ■■  ^  ■*«,      ■  '  ■  ■•  ■   -.  • '  -  ' 

4.  ^^Coliege  X",  now  satisfied  with  thg  raw  data,  ships  the  data 

doyn  t\ie  phone  line  to^the'ho^t  site;   V        /  •       .  • 

5.  The  hos'd'site,  ^vipig  collected  the  Myrpll  itiformation  from 
>.    .*       air  schools^  "executes  a  single  run  Wnid(  culmiftates  in  a  com- 

'  puter  being  shipped  "to  Charlhi^Jr  (at  which  time  every- 

*  ^        one  involved  can  simply*  sit  back  and  await  delivery  of  the 
paychecks)/'^  .  ' 

Other  examples  of  how  one  coHld^e|((plo^  VA^ET's  ^haich/are  are  easy  to"  *^ 
spot.,  And,  ene  has  only !  jus  t^begun  to  be^Lever.    The  ilfustration  above  i| 

"bush  league"  in  its  axtistryj  but  attractive  nonetheless.    Similar ^ opportun- 

•  '  .    /  *  « 

ities' for  serving  students^  professors,*  and  reseaj^chers  with  their  needs 

exist. 


/ 

snts^  professors,'  and  reseaic 


tfOW  CAN  WE  EyOLVE  XQ  AN  APPROPRIATE 
.  STANCE  •IN -MIS  AND/OR  DBMS? 


Vhat,  Do  We  Mean?      ^  '  ~  ^ 

,Agaih,/t't's '  probably  ^elpful  Co  clarify  usage  of  the  buzzwords.-.    Qjur  , 
thinking  on  a  maoagemint  jn  format  ion'  system  i^  basically  that'  implied  in  the, 

^^Isual  triangular  drawing  which'Jpiplay^  ,*  from  top  to  bottom,  (1)  MIS  for  • 

'     V  -  "  •  ^      . .  • 

strategic  and  policy,  planning,     (2)  managetient  information  for.  t^cti^l 

plarlning  and  decision  making      (3)  management  information  foif  operatiotfal  •  * 

plajining,  and,  finally-,    (4)  transaction  processing*    AJjsioat,   surely,  in'^^our 

case,  we '/re  talking 'about  batch  rather  than  orx-fine  processing-*-^d  we^would 

c.ertainl^  aspire  to  employ  ^'distributed  pro^ssing",  as  appropriate,  -  By 

^atabase  management  System  <DBMS)"^,  we^  are  thinking^  along  the  samelines  • 

a^  most  of  you  at  this  conference,  vi2»  ,  some  software  fyA^  for  manipulat- 

\  ^  '      •  ■  '       ~"  ' 

A.n%  largft^  data  tases — one  which  appropriately  interrogates,  maintain? and^ 

*'  Jt  :  '  ■         '  '  ■  ■ 

analyses  th^  Information  at^and,  «  .  . 

"      /  '        '       46V  ■ 
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*  •  *  _ 

•  *  ♦   *  4 

.  Evolvltog-  to  an  MIS  Sj^ance  ^  *  ,  * 

^  Clearly,  at  this  time,  vjg^  haye-soinB  eiAnents  of  an  MIS  which. could  form 
the  basis  of  some  ''gfande?  8Ch*ne,  of  things/''  West  Virginia  University  has^**^ 
a  nunS^er  of^systems  (e.g.  payroll,' budget ,  'arid  fitfancJ^l  aids)  which  are  of 
recent  vintage  and  work  well.    These  individual  systetas  are  certainly  MIS-like 
in  that  th^y  satisfy  Ae  ivoti^  of  the  "triangular  drawing"  mentioned^!  the 
^   previous  paragraph.""  .They^afe;  however,  not  as /inte^^ock^d  \^th  each  othef^as 
one  might  like.  ,         ( ^Mt^  **-  '  •  . 


, These  systems,  and  others,'  could  be  expanded  upon  with  a  finite  expendl-  ^ 
ture  of^  manpower.    AT.1 -scjjaols  could  run 'against  common  systems.    Many  of  the « 


benefits  implied  by  the  "tri»angular  drawing"  would  be  realized. 

Several  of  the  Smaller  collegeis  also  hold  TOdie  specific  application  , pro- 
grams  which, are  quite  satisfactory.     Some  ghating  already  exists.    Effort  on 
expanding  these  could  be  considered.  .  *  *  . 


„     ^    Certain  common  pro^apis  for  the  pr6cessing  of  information  leading  to"^ 

.''  •         \    '■    '  '■■  ^ I  ' 

•    certain '"Board  of  Regents  reports"  are  4.n  use.  -  These -could  be' enhanced  j^' 

J  *  *  ^  All  of  th^  usage  noted,  would  biibehind  state-of-the-art  C^OL-  or  MARK  « 
IV-type  procjBQ^ing .  *  ^ut,  if  *^the  programs 'work,  and  are  satisfying^  and*get  *^ 
the  i  ob  done . . .      •  ^        ^      .  ■       •        •      -  •  . 

\      Aithougi,we  do  npt'feel  that  'a  DBMS  is  mandajtory^or  k  satisfying  ^^IS 
the  short  term,  manV  of  us  feel  Xhat  a  move^  toward  some  specific  DBMS  is 

^  .\Ts      •  •    .    ,^  .  .  ^  .  ^       '     "  *  "     •  . ' 

.  '     appropriate*  some  day  quite  soon  I  ,  ^       ^*    ^  • 


Am' 


464  ,        •  •  : 

£y.olylng "^to  a  DBMS  Stance  ^  ^'"i^ 


i 


There  Is,  as  yet,  xvo  formal  move  being  made,  toward  a  DpMS  acquisition. 
Xet,  some  efforts  have  been  undertaken  Which  seem  right  ^iLproper  towatd  the* 
end  qf  getting  us  there  someday,  .      .  ^  %  .      *  ^ 


At^  this  point  in  ^Ime,  it  appe^j:&^.^eordalned  that  wherever  we  end, up 
^wlll  be  strongly. Influenced  both  by  the  needs  at  West  Virginia  Univerg^ity  . 
and  by  the  manpower  which  dan  be  brought  Jto  bear  a(  the  University  in  the 
years  immediately  ahead.    I  feel  there  is  nothing  al^n^lng  about  this  sltua- 
^lon.    Properly  overseenj  much  good  can  come  from  recc/j^lzing  ^hat- tbe  "dog** 
(the  Uhiv|^^ty)  must*,  of  necessity  A^ag  the- tall"  ^jthe.rest  of  the  Network) 


in  certain  efforts. 


A  f  r   II..    I        ■  ■  ' 

%  *  Jor  a  nymber  of  years,  the  "style"  of  data  *prdp^sslng  at  West  VlrgJ.nla 
University  has  been  what' 1 'cT  call  "old  f ashloned"-i5/n,onetheles5^,  this  "style* 

•  I    •  I- 

prpved  satisfying  to  needs-.    Now-,  however, None,  se^a  slgtis  of  '  inadequacy  ln» 
•    meeting  Information-needs. 

But^,  there  Vas'been  sbnje  truly  encouraging/iprogress  by  West  Virginia 

* :  ;  •     *  .     •■     •         7  . 

ijniVerslty  recently,,    fn  "Administrative.  InfbrnpAon  Group')  drawing  together 

^   '  '  •  \  '         '  /  ^ 

the  bulk  of  the  previously  far  flyng  "administrative  computer  people"  was 

established  nn  July.    Experienced  personnel  hpvQ  be^  added.    An  ii^cre^ased 

,    '  top  l^vel  mtoagement  aw^reneSs  at  jt^ie.  Unlverfl[lty  of  the  need  to  improve 


and/or , "tighten  up' the  o]peratlon"  exists;  "Better  efforts  at  organizing  the  • 
• 'day*- to-day  job  scheduling  are  being  made,  pifter  sptne  years  of  fafse  starts^, 
actlve^work  on  a  "data  dlttlonary"  <»ls  underway.    All  ^these  sl^ns  are  most'*' 
tin^ely  and  encouraging,     (Let  me- add,  ^IsJb,  that  1  see  some'^ncouragitig  ^tpx^ 

'      "]  .  ^        "  •     -      ,\"     •  •      '  ••  ' 

'    at  several  othfer  institutions  in  the  Net*6rk  which  seem  to , depict  ''iaiwaren^ss" 

*  7         '       •  *       *  ' 

at  the  computer  center  ievel, and/or  "tot  management  level:").  *      *  i 


I  should  hope  that  personnfl,  ftois*»e^ Virgini'a  University  along  with 
pewonnel  Representing  the  NetWork  per  se  .can  begin  shortly  to  ^cttVely  - 
ponder  alternative^  for  pushing*  ahead •  .  *   •  . 


While  many  of  you  have  been  pushing  ahfead  with  DBMS  in  the  past^few 

 *      <  *" 

years,  we  have  not.    This  does  not  alarm  me  and  I  should  hope  we  can  profit 

•  -    .    '/^       ■        ■  ' 

by  having  had  some  '  pionelfers"  go  before,  us,    I^dgn't^feel  it's  too  late  by  r  : 

any^means  if  we  move  ahead  p&dently  in  the  next  few  years/  >  * 

'  s 

,  A  key  factor  in  pusWLng  ahead  will  be  whether  or  not  thX^  same  top,  level 
management  awareness  co\ipled  with  the  providing  of  appropriate  resources  tari , 
be  established  and/or  maintained  at  -all  of  our  Sta'te's  higheY  education  in-« 
Btltutions.    tW  varlbiis  *  "computer  people"  (!♦€.  the.  "working  peopp.e",  if 
you  will)'  in  Axe  Neta^ork^  at  ail  sites,  are  talented  and  ^resourceful.  Lack 
of  exgl^rietlce  exists  ^pfesently,  but  this  can  be  overcqpie. 

.    '     '  -    •  SUMMARY 

*  - .  *      -  ■  \-  ------   •  *  /    *    .  _      •  _      »  . 

The  computer  capaBilities  Vithin  VA^EJ  are  superior,  overall,  to  those.  ' 
which  €:;fisted-.  in  the  recent  pafet.    This  has  b*^^n  accomplishe<i  .at  mocfest  extra 
cost,    Wh#n  one  iA^ludes  the  added  qos\s  af  Sie  capabilities  which  wpiild  have 
to  have  been  added  at  a*nuipber  of  the  schools  even  had  there  been  no  network. 


we  ate  saving  money.  • 


Tfa^  6^  facto  netwotk  of  ,the  ear  liter  d^s;,  19^9  to  19       evolved  because 
".it  ^fi^^  a  good  idea."  -The  subsequent  growtb  c^e  becatase  ilf  a  mandated  C9urse 
of  acrtion  from  the- Board -of 'Regents-..   Although  other  persons  in^West  VirfeinJ.a 
'  higher  education  (ox  higher  education  anywhere,  else  for  that  ^natter)  m^ght 
like  one  to  believe  otherwfe«,  L*  honestly  feel  that  the  netwt)rk"was  mandated 


466 


due  to  valid  economic  and  *techno'loglcal  reasons^  jiot  (using  the -popular  term) 
for  "political  reasons/*  '  ^      ^  . 


Assuming  ve  all  work  hard,  and  assuming  that  reasonably  decent,  funding 


^is  provided,  I  feel  much 
progressed  nicely  thus»f^r. 


[promise  for  the  future.    I  feel  have 
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THE  OBSOLESCENCE  OF  THE 

■       T  :   ^  — r- 

^       ,  UNIVERSITY  DATA  BASlfc  S^TEM 


E.  I•^  Lowenthal 
MRI  Systems  Corppration 
A\^stin^  Texas 

Cheryl  M.  Traver 
Mri  Systems 'Corporation 
Austin,  Texas 


The.  Oniversity  Data  Base  has  become  oyersized,  unwiedly, 
overly  complex,  and  tempermental .    With  expensive  tastes 
and  unrelent^ing  demands,  it.  tends  to  rule  ^ts  users 
tathei;  than  support  their  information  needs •  •  It  is  time 
we  realize  the  data  base  concept  has  been  badly  misused 
an<J  the  forced  co-mingling  of  data  does  not  guarantee 

-aii^iJilormatJ^u -_aysten^  The  data -base  must  ^e^brgkeg  .  

down  into  controllabl^  unit^.     This  paper  discusses  how'  ^ 
mbdern  resource  managente^j||jtfechnicjues  such  as'  specialir 
zation,  division  of  labor, -Relegation^ of  authority^  arid 
departmentalism,  could  be  effi^tively  applied  to  cpmputer 
as  well  as  to  Human  information  resour.ces'.    The*  technology 
for  strij)ping  the  data  base  of  its  awesome  control  is 
available  today.  .    '     ,  >  ,  , 
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The  Obsolescence  of  the 
University  Data  Base^  Systero 

Dr.       K  Lowenthal 
Ms.  Cheryl  M.  Traver.  # 

MRI  Systems  Corporation 
Austin,  Texas 


*  TheHise  of  the  large-scale  data  base  system  in  the  university  is  no 
longer  a  novel  concept.  In  fact,  the  Uterature  of  Kigher  education  in  the  past 
several  years  has  inpluded  countless  tales  of  the  perils  and  struggles 
surrounding  the  attempts  to  control  such  s^^stems.  To  date  most  "of  ys,  these 
authors  included,  have  insisted  that  the  reasons  for  problems  and  for  failure 
have  been  in  the  users  and  not  in  the  systwis  themselves.  We  have  rilpeatqiUy 

stated  that  with  projier- foresight  and '^planning  and  continued  •  superj^iion,  a 

•  ^/  ^ 

'data  base  syMem  .can,  produce  all  the  results  it' promises.  The  very  emphasiis  on 
the  Data  Base  Administrator  was  a  direct  result  of*  warnloRs  that  data  base 

 ^"'^   '  '     ■  " 


systems  are  difficult  to  control^and  need  very  careful  supervision  by  a  stafj  of 


^uper  technicians,  teachers^apd  dipldpf^f^ir  Numerous  articles  have  chastised 
the  data  processing  manager,* the  juniv^Mit^f  adminfktr'ator,  the  vendor,  and  the 
pr'Qgramming  staf  f .  f  6r  not  dejining  ti?|^-^future  environment  properly;  for  not' 
investigating  future  inter|acesJde^fy  encAigh  to  prepare  [Jroner  sfmctures  fo;* 
the  initial  djataj  for  not  systematically^evaluating  needs  versus* cajiabiiities  pf 

the  prospective  Dl&MS,  f  ^  over-selling.the  productXo^early;  for  embarking  on^ 

— ^—  *       -       '     ,      V  *         •  / 

^  first  system* that  was  too  large  ana  too  critical;*  for  cutting  tront^pls  artd  edits 
a^d  error  traps  in  order  to  meet  urtreilistic  schedules?" ^nd  --^  last  but  certainly 
riot  least  —  for  ljuying  (or  selling)  a  DBMS  in  .the  first  place. 


4 


.  Each' and  every  one  of^ese^iticisms  was  apt  to  a  l^rge  class  early 


data         users;  many  of  the  errors  are  still  being  ry>eated.  Hbwevei 


pearly 
^eJy  Al- 


thouglY  there  are  now  many  successful  and  cost-justified  DBMS  environments  in 

our  colleges  and  universities,, there  are  also  countless  uncontroiiable/evfer- 

growi^ig^  demanding  data  base  systems  about  *which  unhappy  administrators 
^  • 

ponder  where  they  failed,  when  in  fact'  they  were  guilty  of  rione  of  the  snort- 
sighted  planning  or  poor  implementation  techniques  cited  earlier*  The  planners- 
and  implementors  were  capable,  The  ear^i^  systems  were  sArcessf ul. ,  But  the, 
system  grew  through  time^  become  unlJearable.  Those  responsible  wonder 
why.  The  answer  to  the  quandary  is#*^re*thiipl^  often  inherent  in  the  data  base 
management  systems  themselves.   /  ^  .  * 

'  Typically  the  problem  revolves  around  the  f  act  that  the,maturing  DBMS 
insists  on  "running  the  show":  •  Its  peak  demands  dfctate  the  rescheduling  of  . 
other  norvdata  basej  systems,  eyen  other  users,  iirf*order  to  satisfy  CPU  and 
memory  requirements.  Its  dependence  on  a  given  structural  relationship  forces 


conformity  among 'all  kinds  of  data.  Its  rules  for  developing  irtferf  ile  or  "inter- 
data-base"  relationships  place  further  restrictions  on  the  strQcturing  of 
infrequently  but  definitely  related  data  to  the  fr^ent  detriment  of  the  more 
commonly  accessed  patterns.  ^  The  fragility  of  the  ^typical  backup/recovery^ 
systenii  imposes  further  festrictions  on  the  usage  pattern  of  the  entire  system 
to  prortect  the  integrity  of  the  data  base.  ^ 

In  its  infan^  the  above  problems  are  not  usually  noted,  at  least iiot.vith 
much  concern/ The  first  data  base  applications  tend  to  be  ones  whose  natural 
structur^SLJ^atcl)  those  of  the  DBMS,  usually  betause  thggp  applications  are 
very  frequently  the  verx  ones  which  caused  thi  selection  of  the  particular  DBMS 
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in^||e  first  place..  Thpse  initial  data  bases  are  usually  of  a  maoageable  size, 

(and  frequently  test  or  pilot  Applications)  so  that  biackup/recoveiry  weaknesses 

t      '        •  ^  • 

are  not  stressed  and  failures /are  not  viewed  with^great  criticafity, »  * 
'  *""#  *• 

Through  time  the  data: base  groys  and  becdmes  atccepted/^ven  depended 

upon*   P^ttgjpfis  of  usage  and  response  expectations  axe^ei^blished.  Various 

applications  finally  reach  production  usage.  The  inst^tiatidn  becomes  bea^||^ 

committed  to  the  DBMS.    However,  the^  typical 'data  base  grows  beyond  its 

initially  carefully  planned  phases:  *•      \  ' 

Often  this  growth  is  a  positive  indicator. of  the  usability  of  the  data  base 

concept.  Unfortunately,  this  is  the  point  at  whicVi  the  weaknes*ses  of  the  DBM3 

begin  to  make  themselves  known.   Much-  as  the*  true  serviceability,  of  a  new 

highway  bridge  cannot  be  tested  until  thffitfld  bridge  is  torn  down,  thereby 

removing  both  user  -ability  to  avoid  the  new  ahd  builder  ability  to  rei^tate  the 

old  way  should  the  new  one  f  ail;^  stresses  .on  the  DBMS  are  not  usually  great 

until  the  time  and  money  commitment  mak&s  a  new  choice 4)rohibitive.  ' 

—  ~  This-is'tbe  point  at  whtch^inteH^iatiortship  stresses-appear.— For  example, . 

suppose  ^a  stucient  fees ^ubsystem  unexpected  becomes.a-desirable  addition  to^ 

existir^  student  and  financial  formation  ^sterns  and  thctt  this  d^ta^is  thf- 


only  data  thus  far  in  common  between  the  two  systems.  Oe^nding  on  the 
DBMS,  ^is  could  cause  a  Redefinition  of ^  the  original  two  files  into- one  (in 

^prder  to  perform  unprogrammed  user' queries),  the' programming  of 'tailored 
application  programs  to  ."talk  across"  the  files,  th^  addition  of  thi  inforfhation 
to  both  files  with  resultant  redundant  data  and  higher*updatj^  requirements, 

^qr  degraded  access  to  the  "awkw*^rd"  data.  Projectiog  tl^is  phase  topt  full  and 
comprehensive  university  system,  wherfe  almost  ^very  def  i^)eable  iile  can  be  ^ 
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related 'to'sortie  other  file  (i»e.,  in  a  university  it  is  difficult  to  find  any  single 
jyt  of  logicAl  diata  which  is  totally  isolated),  one  of  the'  following  usually 
,  rbsutts: .  ^      ,  .         "  -  ^  ^ 

(1)     One  huge  data  l^e  with  all  the  data  structured  in  a.  manner,  which 
I    attempts  to  produce  reasonable  response  times  for  the  critical  highrVolume 

^m^nd;        .  j        •   ,       .      .      ^    .  •  , 

p^v     (2)T'  Several  large  data  bases,  each  structured  as  in  (1)  and^it^tailored 
'  supplff  for  interrelating  the  data  bases;  ; 

(3)     Many  smaller  data  ba^es,  each  optimized  for  a  given  ap^rti^tioni^ 
and  with  most  gAeral  accessing  controlled  by-tail*e<  programs. 

Alternative  (1)  was,  of  course*,  thct  origin|l  ideal  of  the  data  base^ 

*  >  .  *  • 

con^eptj.  one-  base  containing  adl  of  the'  related  data  with  little  applicatibri 

$         ^  X:  1 

support  to  access  it.  Most  who  have  traversed  the -data  base  route,  however, 

.  acirD.it  that  tew  could  afford  the  frontertd  planning  timai^o  predict*  accurately 

.  all  future  relationship^Pid  Uses.  Even  if  this  could  be  tfone^iirHrve^'sity Ja^r5 

fear  that -the  sheer  ^zeioi.  a  single  .data  ba^e^Ao.seiLVe'lReir  nee# 

'  '    -  -  --.-^  •  '  •  " 

prohibitive  trom  stan^poijits  of  processing  sp^ed,  memory  requireme^nts,  anc( 
^  ,  '         J-  *  ' 

the  risk  of  downtime.  '  •   ^  ' 

/Wternati^  (2)  is  becoijning' more  comrtion.   A^mpromise  between  (J) 

.   and  (3),  it  attempts  to  avoid  the  bad  drawbacks  of  each  but  demarfds^  gr^t 

•deal  of  -  expertise  i)n  how^  to  capitalize  on  tjje^strong  .features  of  ^particul^ 

DBWS.  ,  *  .  ' 

Alternative'  (3f  is  acuuaily  evidence  of-  a  trend  back  toward  more  K:on- 

yentional  data  processing  systems  with  high  ongoing  sup^rt  for  the  program- 

ming  of  new  system?  arid  modification  to  existing  oftes. .  Howeyer",  thetis«*of 


tailored  applfcations  to  relate  files  avoids  the  nfeed  for  clairvoyance  in  the 

*  <'  • 

•other,.twt)  alternatives.  -  »  ^  * 

These  alternatives  to  the  structuring  of  the  data  base  have  much  in  • 
comnrron  with  those  associated  with  organizational  management.  In  the  small 
organization  a^simple  central  structurqpvorks  effectively.   However,. as  the 
organization  g^rows  in  size  and  complexity,  direct  communication  by  a  pre- 
sident to  all  Jevfels  of  a'centrally-ijlecated^homogeneouS  staff^J>ecomes  awkard. 

'To  handle  this  problem  modern  resource  managers  have  recognized  the  ne?d  to 

•  *  \ 

introduce  smaller  units-  of  authority,  to  break  the  oc^anization  dowrx^into 
•m^rjageable  parts.  The  cbnce^ts  of  specialization^  division  of  labor,  delegation 
of  authority,  and  departmentalism  have  been  successfully  introduced, 

*  The  data  base  *rhanagement 'systems  of  today  have  addressed  a* small 
subset  of  these  organizational  problems:  they  do  provide  specialized  control 
permit  limited^partitioning  of  the  data.  However,  basically  logical  divisions  of 
^  the  data  are  dealt  with  in  a  superficial  (or  external)  way:  user  access  to 
various  data  is  restricted  through  complex  security*  schemes;  the  data  . 
thenriselves  are  usually  centrally  stored  in  a  highly  interdependent  manner.  It 
is  this  internal  structuring  which  places  such  high  demands  on  the  environment. 

Because  the  external  organizaional  pfobTems^are  dealt  with  effectively, 
•the  university  manager  has  been  slow  fti  realizin||  that,  with  his  large  and 
highly  interrelated  data  base,  ttje  demands  of  the  internal  organizaffbn  can 
beconrje  excfrbitant.  The  set  6f  problems  irfifcludes  the  following: 

(1)     Because  of  cost  and  interface  problems,  the  university  can  usually 

^  t  ^ 

support  A  maximum  of  one  DBMS. ^Consequently,  all  data  base  systems  must 

.  be  structured  according  to  a  singl^  DBMS,  l>e  it  hierarchical,  relational,  or 


y 
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something  else.  However,  university  data  are  ill-behaved  and  diverse.  A 
Structure  which  maps  well  for  one  system  will  not  necessarily  apply  easily  to 
other^  systems.  •  i 

(2>  Because  the*typical  DBMS  requires  explicit  relatibnships  in  order  to 
perform  automatic  non-programmed  |>/oGessing,  data  structui^es  must  often 
queries.  ^    ^         .    ^  " 

(3)  Because  the  various  data  become  physically  intertwined,. the  size  of 
the  entire. ^ta.  base  becomes  critical' during  any  processing  by  the  DBA^S.  Fdr 
the  maturing  data  base,  this  size  will  dictate  the  online  peripherals  and  the 
machine  memory  for  the  entire  installation. 

(^)     B^ause  data  base  processing  operates  in  the  same  environment  and 

s 

within  the  sftared  CPU,  it  will  dictate  strict  backup/recovery  patterns  onto  the 

/  -  ;  " 

non-data  base  applications.         .  . 

/ 

(5)  Because  of  the  CPU  sharing,  it  is  difficult  to  design  reorganizations 
and  optimizations  to  automatically  occfur  when  load  is  light  in  the  data  base. 

(6)  In  order  to  permit  other  systems  to  use  the  critical  CPU  resources, 
the  installation  manager  will  usually. relegate  the.  data  base  "to  a  "parttime" 
status  and  remove  it  completely  during  certain^ periods^  .Because  the  DBMS  is 
dependent  on  the  CPU  no  data  base  access  is  possible  during  those  periods. 

,  (7)  Because  of  the  complexity  of  the  data  base  system^oftware  and  its 
dependencies  on  thfe  CPU  architecture,  the  installation  becomes  bound  to  a 
given  computer  manufacturer^  the  vendor  of  the  DBMS,  and  the  whims  of  both. 
In  4  addition,  even  if  a  secon  is  available,  it  cannot  be  shared  J>y  the 

DBMS.  Even  if  a  second  DBMS  is^  available-,  it  cannot  be  easily  interfacfed  to 
the  original  one,  much  less  to  a  common  base  of  data  or  application  program?: 
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the  increments  may  be  smaller  and  more  economical,  the  load  w^ll  still  approx- 
imate  the  DBMS  demand  peaks  (as  was  true/in  the  mainfram^  setuf)  expept"  >^ 
that  in. the  ihainframe  the  peaks  might  ha^y^  been  counterbalanced  by  lower  ' 
demands  of  other  non-data  base  system's,  thus  perinitting  at  least  some 
resource  sharing.  ,  ^  ^ 

An  alternative  solution  would  involve  cornbinirig  the  mainframe  with  one 
,or  more,  mini-toniputers  which  would  perform  data  management  services- 
Such  a  mini-computer  is  termed  ^  "backend"  ^ince  it  i^r  the  product  of 
offloading  aome  pqrtipn  of  a  data  base  m^nagemeilt  system  -  from  the 
mainframe  "host"  to  an  "outboard"  computet  ^which'  is  the  backend.  By 
offloading  d^a  processing  work  Irom  the.  fpainframe  to  anothe^^lntelligent 
device  (much  as  terminal  accessing  is  offloaded  to  a  "frontend"  processor),  the 
CPJ/ power  and  memory  of  the  host  can/be  used  for  other  tasking,  thereby 


extending  the  life  of  the  mainframe,  0n/the  other  hand,  the  decision  to  leave 
applicatio/i^ support  and  an  interface  foir^  natural  language  requests  in  the  host 
provid^  the  power  and  memory  of  th^  entiife  main^PU  (and  access  to  any 
non/data  base  peripherals  needed),  for  complex  applicatlort  support  while  yet 
ivoiding  many  ojp^ttfe  security  and  backup  problems  associated  with  application 
interference  with  the  data  base  and /its  acjcessr 

•  **  «  ' 

.  Since  ^he  backend  performs  actual  dat-a  base  l/d  operations  and  because* 
*  '        >  ,     \-  , 

it  contains  thfe  DBMS  capafbilities  to  digest  and  reformat  the  stored  data,  it 

i      .      »  ,  ' 

possesses  enough  power  to  perform  standard  inquiry/retrieval  functions  in  and 
of  itself.  Furthermore,  since  the. backend  is  not  sharing  its  cycles  and  memory 
with  other  applications,  it  is  f rep 'to  spend  idle  time  in  various  tuning  and 
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(8)     Control  hierarchies  and  security  setups  can  be  circumvented  by  a 
clever  but  malevolent  programtner  who  modifies  the  ev^-present  operatjng^^ 
system  to  bypass  the  DBMS  entirely  in  accessing  the  data  under  its  control. 

In  summary,  the  DBMS  that  shares  the  main  CPU  with  non  data  base 
applications  dictates  th^  size,  character,  and  power  of  that  CPU.  In  addition^ 
the  DBMS  becomes  vulneratue  to  the  other  applications  on  the  system  and 
I  restricted  by  the  demands  of  thosfe  systems. 


These  problems  of  the  complex  and  large  data  base  are  finally  being 
recognized  and  much  worK  has  already  been  done  on  the  search -for  a  replace- 
.  m^nt  fof  the  current  type  of  data  base  management  system. 

Some  of  the  researcher^  have  become  proponents  of  substituting  mini- 
computer ^ata  base  systems  for  the  current  mainframe  s^ems.  The  argu- 
ments are  substantial.  By  performing  DBMS  activities!  in  a  separate  machine,  / 
the  main  CPU  is  free  to  handle  other  problems.  Besides  providing  a  manner  of 
expanding  which  is  more  cost-effective  "than  mainframe  ^expansions,  this 
method  addresses  other  da^^a  base  problems  since  interference  with  other 
concurrent  processing  is  non-existent  and  backup/recovery  mofe  controllable 
because^ the  environment  is  restricted  from  non-data  base  aj^^ic^ions.  ^ 

However,  the  mini-computer  DBMS  shares  certain  of  the  problems  with'/- 
its  mainframe  counterpart:  because  a/iy  appplication  sup|>ort  (which  eyen  most 
vendors  will  admit'  is  a  strong  necessity)  also  resides  in  the  mini,  ^security 
circumvention  is  srill  an  issue  as  f§  the  problem  of  recovery  frorn  application 
,  program  failure!'  Furt^her,  the  mini  also  suffers  from  overloading,  of  ,memor.y 
and  cyclers,  only  it  occurs,  much  *more  rapidly  on  a  smaller  device,  ^tlyxjgh 


reorganization  function.  In  addition,  it  can  be  programmed  to  operate 
independent  of  the  host,  thereby  giving  it  utility  in  tandem  with  the  host. or 
even  when  the  Rost  is  not  operable. 

♦        ^        .        ■*  '     '   *  '  * 

The  backened  could  ^  thought  of  as  the  "workhorse"  of  ttte  mainfranr^e 
»  •  *  * 

•host,  or,  for  that  matter,  for  multiple  hosts  (since  a  simple  interface  would 
enable  host-sharing).  If  designed  so  that  its  primary  function  is  to  handle  all 
interfaces  with  the  data  base  (as  differentiated  from  traditional  controllers 
which  handle  all  interfaces , with' a  data  base  device),  the  back^nd  becomes  i 
Data  Management  Machine  (t)MM).  We  might  refer  to  the  QMM  as  a  "data 
munching  machine".  Smce  one  of  its  greatest  advantages  is  the  fact  that  it 
acts  as  a  data  reduction  device  for  the  host;     in  the  typical  data  base 

V 

environment,  the  common  data  base  function  causes  many  device  requests;  ' 

♦ 

thus  by  offloading  device  accesses  from  the  host,  that  host  is  freed  from  much 
I/O  handling  and  the  intermediate  buffering  requirements.  • 

The  backened  DMM  ats^^voids  several  of  the  problems  not  so       by  the 

•stand-atone  mini-computej/OBMS.   Because  the  user  applications  are  resident 

/ 

in    the    host,    the    bgckup/recovery    complexities   caused    by.  unreal'iabl^  * 

applications  are  noy4  pYoblem"  because  the  only  \X^ay  into,  the  DMM  is.  through  * 

-     /      •  ■  « 

its  host  interface  access  method,  the  risk  of  security  circu(jnvention  .via  cin 

operating  systefrn  or  external  application  which  accesses  the  data  base  devices 

directly  is  ejmiinated..  •  ' 

The/t)MM  concept  has  other  advantages.  Since  the  DMM  contains  all  of 

the  complex  data  management  code,  with  little  hosf-dependent  DBMS  code, 
■      .    /  >  *  .  .  * 

and  sflnce  the  DMM  coufd  support  multiple  host  accessing,  the  installation 

coufld   utilize   its   DBMS  from   different   types  of  mainframes  and  from 

s 
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distributed  locations.  Further,  by  introducing  another  DMM  and  'a  switching 
mechanism,  the  installation  can  improve  throughput  and  reduce  the  risk  of 
failure  or  downtime  by  serviciing  requests  at  a  slower  rate  (i.e,,  degradation  of 
performance  rather  thafTho  performance). 

In  summation,  lor  the  university  which  intends  to  make  substantial  use  of- 
the  data  base  concept,  the  [^M'has  the  potential  to  avoid  many  of  the  pitfalls 
commonly  experienced  with  the  matulring  data  base  system.However,  even 
the  DMM  DBMS  —  if  it^were  currently  available  —  suffers  from -some  of  .t fie 
problems  of  the  mainframe  DBMS,  namely  those  pro^blems  associated  with 
dependency  on  a  particular  vendor.  The  university  manager  will  be  dependent 
on  the  producer  and  supplier  of  his^  DBMS,  and  ultimately  of  his  Data 
Management  Machine.  '  TJ|us,  problems  of  reliability,  problem  detection, 
technical  obsolescencej^  servicing,  and  the  numerous  disadvantages  cited 
earlier  of  being  dependent  on  onjy  one  costly  and  restrictive  product  ivill 
•continue  to  exist.  However,  the  Data  Management  Machine  would  certainly  be 
*  one  means  of  beginning  to  *strip  the  data  base  of  its  awesonrue  control  over  our 
infornjation-producing  organizations. 
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This  paper  discusses  a  system  that  serves  as  a  responsive 
administrative  ipformation  resource  to  high-level 
univerg^ity  managemeift,  college  deans,  and  department 'heads 
at  j^e  same  -time  it  is  USing  us^d  for  daily  operation^. 
It  has  an  integrated  data  base,  is  on-line  for  both 
inquiry  artd  upciate,  and  .runs  on  a  mini-computer.  The 
data  base  includes  financial  data,  student  files,  and 
personnel  detail  such  as  faculty  activities  and  academic 
performance.     An  lllupferation  of  management  use  is  the 
Vice  President  of  Academic  Affairs  using  the  system  to 
study  faculty  loads,  personnel  costs  per  credit  hour, 
library  resource' consumption,  and  departmental  ipanpower 
allocations.     A  coliege  deah  may  use  the  system  to  examine 
the  impact  of  service  course  instruction. 

* 
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A  MIJ^  FOR  ^^IMGEMENT 
IntroduoU^ion  .    .  *    |  •       '  . 

r       *         *  . 

Colleges  and  <universitiej5  are  on  the  brink  of  discovering  that  minicompu- 

y         .  .  .  • 

ters  are  a  viable  alternative  to  midi  and  maxi  hardware  for  administrative  data  . 
processing  and  management ^information  systems.    With  a  history  of  solid  perfor- 
mance  f0r  highly  technical  users,  the  minicomputer  has  emerged  aS  a  low-cost 
contender  in  the  medi;jm  to  modestly  high  performance^  range,  for  those  of  us  ^ho 
are  less  sophisticated  Jn  technological  detail. 

Minicomputers  are  not  new.    Data  base  management  systems  (DBMS)  are  not 
new.  the'  advent  of  high  quality  data  base  management  software  on  minicompu- 

y      '  f 

ters  is  recent.    The  use  of  such  a  system  in  the  development^of  a  so-called 
management^  information  system  (MISO  is  only  now  being  seriously  exploded. 

Such  g  sysLgm"has  beeii  developed  ^t  the  UniverWlty-tjf- Wyumltig  and  JlS  ieiiig — ^ 
used  to  support  daily  operations,  mauagement. decision  making,  administrative 
data  analysis,  and*  some  high-level  planning.    The  minicomputer  used  is  a  syn- 
thesis of  technical 'developments  which  is  unique.    A  full  configuration  is 
modestly  priced  and  performance  rivals  older  hardware  costi-ffg  el^ht  to  ten 
times  as  much.    The  system  l^as  an  integrated  data  base  and  is  on-line  /or 
inquiry  and  update.    The  data  base  is  people-oriented  (rather  trfian  financial)  ♦ 
and  includes  student  files  and  personnel  detail  such  as  faculty  activity  and 
academic  performance,  as  well  as  some  financial  data.     It  is  being  used  through- 
Out  the  University  administration  and  par/ticularly 'in  the^cademic/faculty  area.  " 
Th6-«ysteTJi  developed  at;  the  University  of  Wyoming  illustrates  use  of  a  mini- 
con^uter  to  support  activities  formerly  thought  to  require  larger  (and  more  . 
expensive)  hardware.     In  addition^  the  minagement^ activities  supported  by  the 
sysjt.em  ar^  thought  to  be  of  considalrable  inter^t  to  other  uniVersitie^.  ^ 

' ' ' ■        •    ''  .    '~" . 


.....        »        .  . 

The  Problem        -  *  ^  '  ' 

»  I  .  /  •  . 

Much  has  been  .written  about^  the' problems  facing  university  administrators* 
today.    The  list  is  long. and  tWfe  prbblems  are  often  very  complex.     In  response 

^to  the  cafll  for  help,  enthusiastic  data  processings  technicians  have  misrepre- 
setited  and  oversold  homputer  automatioi^^as  au' answer  to  the  administrator's  . 
dilemma.    As  deadlines  passed  and  funds  were* expended  beyond  estimates,  a  dis-  • 
enchantment  set  in.     "Unfulfilled  expectations"  and  "disappointiii^p||'  described 
<he 'results  of  all  too  many  management  information -cy^teln  projects, 

With  administrators  and  technicians  wiser  for  the  e3^^eri^nce,  we' are  seeing 

'the  dawn  of  a  new  perspective  on  the^ use  df  computers  in  high-level  administra- 

tive  proble*  solving.    Of  major  intportance  in  thffe  perspective  is  the  under- 

standing  that  the  cojnputer  is  nothing  more  than  a  tool  which  is  useful  in 
,    \  ,  '  J     '  • 

manipulating  and  managing  large  quantities  of  data.    Along  .with  this  understand- 


ing has  com^  the  realization  that  a  management  information  system  is  more  than 

'        '  • 

a  set  or  computer  programs.     It  is  now  recognized  that  a  managepient  informatioiv 

\ 

system  is  re^ly  a  management  support  team  with  a  computer  system  as  a  common 
tool.    The  computer  componeht^must  include  good  data  base  management  so^f'tware, 
a  data  resource  consisting  of        integrated  file  set,  some  generalized  program^ 
whicl)  may  be  used  to  respond  to' a^-variety  of  ^unanticipated  requests,  an  adequate 
assembly  of  hardware,  and, a  talented  Itaff  capable  of  lceep^*ng  it  all  working. 
Some  members  of  the  MIS  team  mu^t  collect  the  dafca-^nd  load  it  to  the  data  base. 
O^^ten  this  is:.a  problem  of  speed,  accuracy,  and  thoroughness.    Ot(her  members  of 
the  team  must  be  capable  of  probing  the  data  base  for  coiqbinatians  or  selections 
o^,  data  that  will  provide  information  to  the  admlnlstratpr .  ^Of ten  this  is  a 
problem  of  communication,  timeliness,  and  adequacy  (of  the  data  resourc?e). 
Still 'other  team  meifters  must  resolve  securitv,  design,  access,  responsibility, 
and  a  host  of  other  problems  that  arise  whet^averf several  different  Offices 
around  campus  are  involved. 
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'The  <temand8^  on  the  support  teanKusiaally  exceed  that. which  can  be  satisfied 
by  information.  **Herein  lie*  the  source  of  much  cotv^usion  and  discontent.  It* 
ifif  incum^yt  upon  management  to  realize  tltet  the  manajgement  .^nformatid^system 
I    Vill  do  ^o  more  thaji  it  j,^  designed  to  do.    It  does  not.  make  decisions.  It 
will  not  solye  management  problems.     It  will  not  produce  information  that  is 
basBd  upon  data  not  collected.    Management  must  make  the  decisidns,'  people  must 
solve  .the  problems,  and  administrators 'must  articulate  their  data  needs. 

At  the  University  mt  Wyoming,  the  management  information  team  consists  of  ' 

'  f         .  ^ 

I  the  presidenf^  four  vice-presidents,  several  college  deans',  a  representative  .of 

the  Faculty  Senate,  and*f  data  barse  administrator.     In  addition  to  carrying  on 
V  the  daily  ^siness  of -the  U^versity,  this  group  is  responsible  for  the  data^ 

Nresource^ and  is  a  user  of  information  from  the  system.    They  respond  to 
inquiries  from  the  Wyoming  State  Legislature  regarding  budget,  faculty  activity. 


departmental  position  allocation,  credit  hour  costs,  etc    For  internal,  manage-. 
Inent  tbey^use  the  data  to  study'course  loading ,j  faculty  assignment  (research, 
instruction,  ^service,  committee ^work) ,  and^ publication  type  abd  volume.    They  ^ 
wort  on  grant^ acquisition  and  management  through  skills  inventory  and  academic 
interest  data^    Academic  programs  are  examined  for  cost/benefit  by  a  study  of 
enrollment*  data,  course  level,  student  degree  .type,  student  level,  etc.  Response 
to  Federalcand  institutional  questionnaires  is  done  as  needed.    A. recent  devel- 
opment is  the  use  of  'the  system  by  the  Faculty  Senate  to  suppoYt  interaction 
with  both  faculty,  and  faculty  administration.  ,  ' 

Thjf  .problem,  then,  is  , one  of  assembling  and  educating  the  team,  collecting 


the  data,  and  responding  •to  the  variety  of  perceived  information  needs. 

The  ^Computer  Support  Systan  "  ^.       '  ^ 

Using  a  computet*  is  a  coupon  experience  for  many  administrators.    Using  a 
minicomputer  is^ less^ common.    Back  in  the  days  when  computers -were  first  coming 

wide  use  there  was  an  affinity  developed  betwe,en' men  and  hardware. 
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Computers  were  a  hamds-cm  -  tool  that  were  approacni^ble.  though  mysterious.    As  • 
^data  processing  cet^ter^  grew  l^repr  andl^ore  lirlpersonal ,  the  affinity- was  lost, 

Tlt^^arpe,  comtilex  computer  sv^stem  became  the  t|30]  of  the  cyherjietic  professional, 

\  Wien  fiflrfa^emi^ni  ^epded  sinformatiLon  it  *  was  no  Ijbnger  available,  directly  .from' the 

i    cont^puter.  'It  was-n^essnry  to  jnake  a  -request  i'o  the  jdat^  processing  o^gahiza- 

tion  which  in  turn  used  the  cojbputer  and  responded  to  management's  request  on 
t  ^  '  *  ' 

a  schedule,  in  a 'iflknner,  and  at  a  cost  that  was'often  insea^itlve  and  kllen. 

/      •  •     *  '      '  V  .  * 

Aside  from'all  lelse  that  ?ilnicnmpnters  of  f  er ,  the  Ve turn*  to  p'ersonal  CiOmputin« 
wifth , hands-on  contact  i?  possibly  the  most  significant  tactor^in  their  wider  « 
spreacf  use.    Again,  it  is  possi|riJe_^  to  fiave  an  affinity  with  the^  hardware  in  much 


the  same  way  a  family  grows  close  it  its^utoniobi  le .  ^Th^pejare  many  things  ^hat* 
minic'omputers  can't  do  or  don't  Ho  ^11,     But-^  like  the  family  car,   these  are 
overlooked  as  Iqng  as  the  .job  gets  done.    As  the  discussion  of  maJti  vene'tis  >v 


mini  goes  c5n,  it  is  wprth  noting  the  gleam  in  the  eye  of  #ie  owner  of  the  mini 

,,.  a  gleam  that  n^y  be  signaling'  the  beginning  of  a  great  new  American  Icwe 

affair.    And,  after  all,  what  te&hnical*  argument  Qan  hold'its  own  when  love  is  * 
^  ,       %      '         '  '      .  . 

.       involved?  *  •  ,  .  ^  *  , 

The  return  to  personal  computing,  though  very  real,  is  being  stemmed  by 
conjput^r  professionals.    Programmers,  ^Aalysts,  and  computer  cenf^r  nanagemeiit 
are  us'in^  minicompu^^i^s  as  their  personal  tpols*4o  do  what  mldicomputei?s  did 
in  the  past.     The  traditional  file  structures,  languages,  and  systems^  (Resigns 
are  being  reinstalled  on  minicomputers  dally.    The  effect  of  this  tr/end-it^  to 

■  ■    ■     '  •        .    -      A  , . 

preserve  the  pr^esent  *gulf  between  the  administrative  user'  and  the  computer y 
re'source»    We  are  finding  that  minicomputers^Mre  stMl  being  used  as  tools  for* 
—  •    programmers  ratji^  than  ag  tools  for  administrators.    Although  thg  hardware  \ 
^  expensPB^is  less,  tV\e  cost  of*  developing  applications  is  still  high  and  the 

time  lags  are  very  long,'  /       ^  '  I  .  \ 


•    /Tlte  notion      j)€r8on$l  compuxing  jfor  admlnlstratjors  la  heing  actively  pur- 

<  ^  '^^^  -  \  . 

^siied  at  ,th^  Univeri?'lt;V  of  Wyoming^    The  mln/icomputer  belog  usfed  significantly/  ' 

departs  f^to  'tHe'^astvii^  ^rvices  directly  to  adoinlptrative  users 

Md  16v"^-|^fc^^^  cont^^i  ii>iil\ich  the  sa^pe  way  a  "filing  cabinet 

•  ij^ under  their,  control.  .They  deteniilae  whap  goes  in^  h»w  it  is  filed,  knd  how  . 

It  is  used,  jOf  course,  t^  minioomputer  ;ysxem ^providete.  mafny  processing  cap- 

abilities  not  availably  i«  a  ^^ling  cabinet.  •  *  , 

'  •   .       .  ' ' '      '    •         *  ^ 

.    At  the  Ut^versity  of  Wyoming,  three  minicomputer-s  are  being  used  fot' 
administrative  data  processirlS  in. Laramie  and'^  two  more  have  been.  s?t  up^  at 

#  -t*  ^ 

community  colleges.    These  systems  have,  a  combination  of  hardware,  "firmware,  * 
^nd  ^oftv^are  that  rAai^ft  cqutrol  of  the 'computing  fesource  and  the  data 
resource  to  the  adminisrratlve  «^er^    Use  of  the  system  requires  very  little  -» 

i  -    J  •  ■ 

tVaining  ...  a  coupl>e  of  hoiirs  get6  pi^ople  started.  Some  applications  don^f 
'  #ven  need  special  programming.  For  .these  the  genenalizeJ  services  are  suffi*- 
ent.-  Projects  requiring  special  programming like  the  MIS,  ^require *as*  little 
as  one-tenth  the  development  time'  o^  previous  comparable  efforts  using  trait 
tio)tj|l^metht)ds.  ,    /  /  ^  •  * 

Figure  1  sjiows^^oa^        the  minicomputers  with,  a  magnetic  tape  drive,  a  disk 

\      ."    •    .    \      .-•...•',>    ^  ^ 

storage  unit,  low-speed  nrlnter,  and  Aons^ie  CRt  tt^rminal.  - 

.        '     '  '       V,  "  -  -it  ^  ^-  ^ 

the  Data  Resource      *       ^  *  '    *  ^         ^     .  "  ^  -^^ 


'        ''''  :tld  oh 


Within  the  University  data  iByollec       oh  a  variety  of  ^orms,  kepc  in-* 


many  dif f erent  'of  f ices,  ancLused^bf  an  unknowrV  number  o^  purposes.  ^Gathering 
"the  data  needeft  f ^^|^^f^^^^ent  information,  s/'stem  is  a  large:*and  difficjilt; 
taak.    The  rule  gpvS»4^|^|^he*collef  tion  of.data  ':^d  that  *the  accuracy  and 
tim'slijiess -will  be  tmpr^^^f  those  responsible' flbr  supplying  the.  data  benefit 
f^(^'i -doing  s^.    Thfs  means  CT^^lf  a  toll:ege  dean  Jls  exp^  *"^d  to 'input  data  to' 
the  system    there  mus.t  .be' a  ^re©^|n.  benefit  to  that  dean  which  JTs  a  direct 
tasult  of  afiH  is  diepe;^denC/upon  tha  data  entered;     '  \  * 
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,    .        ;  '  Figure  1  . 

Thfe  initial  phase  of  the  MIS  data  bas^at  th6  University  of  . Wyoming  has 
resulted  in  the  x:ollectiori  of  a  large  volume  of  <fata  about  personnel.-  Indlud^d 


are: 


Faculty  servicie  records  with  annual  supplements, 

-  Fdculty^  performance  evaluationef,     ^  ' 

-  Faculty  resumes^       '     '  ^  *  ^ 

-  University  commit te«*^ssignmentSji 


'  4 


'        '  .  -Instructional  work  load  of  faculty  and  teaching  assistants, 

Student  data  basfi  ^^i?^  current,  semester  course  enrollment^ 

•  » 

*   «  -  Personnel/Payroll  file,  "  .  . 

.  ,         ^   .  Faculty  publication  records,  and»  ^  ^ 

^        -  Faculty  -fields  (Jf  interest  and  expertise  suT^eys. 
Soon  td  be  added  are  the  ac'counting  files  5^  ,     •       .  ' 

'  Since  much  of  this  ,data  is  very  sensitive,  considerable  security  surrounds 
its  use.  Saf(^giaards  are  built  intd  the  computet"  system  and  external  measures  . 
have  also  been  Implemente^*'^  *  .  .     .  .  * 


0 
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Sample  'Use  ^     ,       *  -       .  ^  . 

The.  system  cprfsists  of  a  minicomputer,  some  gen^ralilged  services,  some 
specific  services^  an  integrated,  and\shared  data""  base',,  ayd,  some  TV-type  termi- 


Lj^e( 


.nals.      Figure  2  shows  one  of  the  types  of  terminal^  used,  • 


Figure  2 


.  Data  is  entered  on^the^omputer  by  a  clerk,  using  one  of  the  ^terminals^  A 


B  CC 

fomy  is  displayed  on  the  terminal  screen  tlrat  is  very  similar  in  layout  to  the 


document  f  ronj/which.  the  data  *s  being  taken.    This  is  illu3f:rated  in' Figure  3v 


♦             •  •  \ 

• 

>  • 

^      .  *  Figure  3  , 

'     «    With  the  forto  on*  the  screen  , it  is  possible  to  enjter^  new  data,  ^orrect 


E 


488 


existing  data,  Mispray^Ttored  data,  and  delete  data^.  E^^amples  ^  how  the  ^  ^ 
system  is  usefi  for  daily  operat:ions,  data  analysis,  and  4s  support  to  planning- 


a»d-*deci& ion  Yoking  are  given- below.  • 

Daily  operations  presently^  include  personnel/payroll  and  student  reco^rds 
management'^    Amounting  is  to       added  during  1977;    Much  of  the  basic  data 
'about  people  that  is  needed  for  management  purposes  comes  from  no^nal  univer^l^. 
operatiotfs.    This  is  illustrated  in  Figure  4,  which'  shows  a  terminal  screen 
format  used  by  the  Piersonnel  office  to  ^date  personnel 'Records.  •  Byi^using^  the  ^ 


terisLnal  it  is  possible  to  add  new  em|)l0yees,  change  data,  delete- <hose  who  '  f  ^ 
terminate,  aad^^btain  many  different  reports.  <       ^  ^ 
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^      ^    ^  '^'Figure  4 

Inquiry  into  the  data  base  is,  also  done  using  the  terminal.    The  response 
may  be  displayed  on  the  terminal,  printe4-^n  a  printer  located  near  the  computer 
or  printed  on  a  printer  attached  to  the  terminal.    The  English-like  inquiry 
langiiage  makes  it  possible  for  the  Users  to  request  reports  ot  browse  through 
the^data  directly  without  having  to  go  through  the  data  processing  organization. 
Of  course,'  access  to  and  modification  of  the  data  is  regulated  by  security  pro- 

/  ^  ' 

Cedures  in , the  computer*  '    -  ' 

Recent^ky  the  Assistant  Registrar  was  filling  out  an  H.E.W.  report  and 
needed  the  answer  to  the  fol}.owing  question:    "What  is  the  average  nimber  6f  • 

.  ^    •   491     .  :  • 


hours  tndt  a  full-time''  junior  or  senior  political  science  majoif  taking  political 
science, courses  atJ  the  gijtf'duate  level  is  enrolled  for?"    Figure  5a  shows  him 
typing'^in  the--,inquii^y  and  Figure  5b  illustrates  the  respons^'n  the- terminal  -  - 


nil  sTMOTs  wit m-iM  •r    •iiiw cub t  . 
Ml  uTi  caus  M' « imiM  *n*  Mini  cms  hmot. 
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5a 


.  5b 


i   '  mure  5  V      '  . 

Because**  only  one  copy  of  basic  d^ta  is  kept  about  each  person  in  the  data 
base,  managem^4  is  always  assured  ^hat  \heir  use  of  the  system  is  based  upon 

'    ,  \     '  * 

the^most  ;:upi;ent  d^ta  possible.  However*, 


som'e  of  the*  data  ne6ded  for  management 


is  not  uS^d  for  daily  operations.    Ttfis  also  ^st  be  collected  and  loaded  to  the 
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data  ba§e,    'The  responsibility  for  the  collgption  of  tlie  data  rests  the 
administrative  office  that  uses  it.    Figure »6a  shows  a  clerk  loading  annual 
m^iit  ratings^  fqr  the  Academic  Affaits  Office  and  Figure  6b  is  an  illustration 
of  the. screen  format  she  is  using  (the' screen  format  has  been- filled  witp 


sample  data) . 


Data  analysis  at. this  point  in  time  is  primarily  confined  to  the  useVof 
the  generalized  inquiry  capability  of  the  system,  .  One? simple  illustration. is 
shown  in  Figure  7,  which  is  a  re^onde  to  ah  inquiry  froin«  a  vice  president* 
regarding  fall  semester  cl^^es  with  less  than  tjsn  stud^nt^^ enrolled. 


Figure  7 

The ^^s tern  i^  also  being  used  to  study  jliscrepancies  between  reported\ 
tructipnal  responsibilities  of  faculty  fnd»thpse^of  gradilate  assistants, 
study  is  supported  by  a  specific  service  which  is  a  program^  that  produces 
ports  shown  in  Figur^  8.,  V 
ler  exaniples  of  analytical  use  includes  ,th^  comparisons  |)etween  academic 
Qti  faculty  courser  loading,  number  pf  advisees ^Xby  degree  type,  etc.)  , 
*dit  hours  generated,  courses  per  faculty  position  by  .course  level i 
ions  In  relation  to  research  and  teaching  assignments.    The  system 
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i  ♦  '     Figure  8 


does  not  directly  display  t^ese  comparisons  but  rather  facilitates  the  study  by 
•  rapidly  accojpodatihg  the  examination  of  the  data.    Since  the  data  displayed  by 


the  system  in  support  of'  this  type  of  work  is  confidential,  it  is  not  pjossib 
to  show  ^n  illustration  in  this  paper. 


\       Planning  and  decision  making  is  an  outgrowth  of  data  analysis.    A  later 

,  >  .  .  ^  .  '  V      V,  »^ 

phase  of  the^  develepment  at  the  University  of  Wyoming  will  include  modeling  and 
^      aimbl^tion^   So  far,  the  sysjtem  has  beeiv  used  to  plan  for  faculty  position. 
^      *      dislocation  rearrangements  within  and  among  the  academic  college^.    Also/  the  ^ 
.   -        minicomputer^  has.  been  u^ed'in  a* limited  way  in  budget  planning  and  development. 

Howevery  this  activity  has'yetVto  be  integrated  into  the  management  information 

.system.  ,  ^    ,]  ^  <    .         .  . 

'     .  i      \  •  " 

.'t  Data  Collection  >  .  -  • 

■     .      *     .   •  {  :        ■  - 

The  data  base  ha?  been  assembled  from  many  sources.    Basic  payrplj/f>ei;«dn- 
^   ^  n^  and  student  data  was  converted  from  files  used  on  a  l&rger  comp'ircer.    Some  , 
faculty  data  was  converted  from  maimll  files.    Other^ data  came  from  question- 
,       liaires  sent  •t;o  faculty  and  graduate  teaching  assistants.    Figure  9  illustrates 

,  '  _  '      -  '/^:  -  ■    X  ■  ■■ 

the  .data  sources  forvthe  initial  organization  of  the  data/ base.    The  convKsion. 
*  of  manual' files  is^  a  massive^ne-time  effort.    Conversion  of  computer,  files  is 
a,  8everal-«tiine- effort  a6  applications  are  run  In  parallel  on 'two  computers. 
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Que^lonnai/res  are  periodic  and  on-line  ^updates  are  daily. 


V       .  '       Figure  9  .  -    '  * 

Of  particular  significance  is  the  facttthat  data  capture  is  <fone  by 
Tpersonnel  in4t1ie  offic^  responsi^bie,' for  the  data.    This  means  that  jpayroll 
data  is  . loaded  by  ^eJpie  in' the^payroll  offl^ce.    Faculty  activity  dfta  Is 
loaded  by  people  in'tHe  office  of  the  V^ce-Pr^sident  of  Acad?fal|s;^f fairs  and 
Provotft.    The  ent.ry  h'^  data,' by  thc^e  at  botVth^^  daily  operations  and  maiiage-* 
ment  lefvels  produces  a^rlph  data  resource*  that  is  shared  to  th6 'benefit  of  all. 
Figutje  10  shows  people  in  the  Personnel  Office  and  the  Proves* 's 'Of lice  using  , 
the  systeitf. .  r   '  ^ 
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Conclusion  ^and  Futi:tre  Plans  , 


/ 


TJie'minicomputer  at  the  University  of  Wyoming  has  proven  to  be  a  successful 

4  -  — «  * 

/''-tool  for  direct  use  by  management.    The  hardware  isf  reliable  and  inexpensive. 
The  mari^gtoent  information  system  is  directly  usable  by  people  of  varying  skill 
levels  ranging  from  clericaj.  to  jtop  management.     It  is  possible  to  dp  daily 
^operations,  data  analysis,  planning/projection,  and  system, development  simiilta- 
neously.  , 

there  are  six  phases  to  the  MIS  project.    With  phase  two  completed,  the  • 
syste^n  is  being  used  by  the  University  manag^enf  on  .internal  matters  and  will 


De  used  dqritig  the  upcoming  session  of  the  Wyoming  State  legislature.    The  d*4ta 

base  is  adequate  |to  support  thefte  activities.  \   '  V  '  ^ 

Future  plans  include  enhancement  of  the  Jata 'baes'e  management  system,  enrich-' 

i  .  ....  •  ' 

ment  of  *  the  data  base,  and  enlargement  of.  the  user  community.    ^  • 
nr'''*"'fhe  DBMS  wor^:s^  very  well  on  single  key.  direct  access  record  retrieval,  but  ^  , 
n^eds  .iniproved  ^prformance  on  processes  requiring  multiple  key  access  or  large 
fiie  soris*   ,  '     .  t  *       .         ♦  ' 

The j  data  base  consists  primarily  of  data  from  existing  manual  files  or  ^ajia 
which  Is  i  already  being  collected.    For  instance",  faculty  assignment  data  is  used 
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rather  than  Actual  activity.    Plans  include  the  inclusion  of  many  additional 
data  types.    AJLsOjjthe  financial, filled  of  the  University  are  to  be  integrated 
into  the  data  base.  «  ^  \  '  ^ 

Finally,  use  of-  the  system*  will'  be  extended  to  academic  college  deans  a 
department  heads.    This  will  give  academic  admlnlstr^ors  and  university  offlders 

,  .  '  •    m  •  "       .  .        •  \ 

a  shared  management  tool .  *  .       •  '  ^ 
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APgROACH  TO  MIS; 


'  HEPS  Vg.  NCHEMS 


t  r 


*  Don  E.  Gardner 
Coordinator,  Information  Systems 
Ari'^ona  State  University 
Tempe^  Arizona  . 

f 


Ttje  .disseittiiiatlon  and  use  of  NCHEMS  software  (student 
Flow  Model,  Costing  and  Data  Management  Syst;em,  RRPM-1.6, 
1  "QtcO  has  had  a  definite  impact  Ofi  the  development  of  ^ 
management  information  systems  in  post secondary  education. 
In  addition  to  the  NCHEMS  information  system  products, 
a  computer  software  package  ^called  HEPS  (Higher  Edi^tion 
V    Planning  System)  is  also  ^ailabl6  which  provides  the  , 
samje 'kinds  of  outputs  as  the  NCHEMS  aoftwar 3,  as  well  as 
reports  in  af-eas  rtot  covered  fcy  NCHEMS*     BasecJ  on  an 
analysis  of  documenta.tlon  and,  informal  interviews  with 
current  users  pf  both  systems,  this  paper%ompares  the 
.bapic  approach  of  HEPS  vs.  .NCHliMS,  will  outline  some  of 
,   the  basic  cissumptiorts  underlying  the  computer  programs, 
^comf)are  representative  data  input  requirements  and  output 
report  formats,  and  discusses  the  basic  alternatives 
available  to  administrators  and  technicians  presented 
with  thefavail^bility  o^^wo  major  h^^gher  education 
"MIS  packages: "  '  *  .  , 


) 


or 
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THE  ^PACKAGED"  APPROACH  TO  Mis1     HEPS  VS .  NCHEMS 

Proponents  of  principles  of  "scl^tljflc  menagetnent^  and  ''rational  policy 

*  *  •  * 

*  analysis'*  seem  to  be  appearing  In  Increasing  numbers  In  postsecondary  educa- 

tlon*    While  sbme  administrators  have  acceded  only  reluctantly  to  t^e  demands 

of  regulati^  agencies  for  Improved  management  practices  at"  their  institutions^ 

others  have^rie  to  believe  that  impleiD^ntatlon  of  new  management  techniques 

will  also  prcrale  substantial  Internal  benefits  that  may  be  essential  to 

survival'  in  ^^|g.ong-run» 

Withinp^i^l^ontexty  an  Increasing  number  of  different  resource  alloca- 


tion and.  pla]::|iing;declslons  are  being  percel^ved  as  requiring  Informational  • 

I  '      -  *  '        *  ^ 

Inputs  of  'th^:;^typl  thaf  can  only  be  produced  (In  practical  terms)  from  a 

computerized  *\fi^^ement  Information  sy^pbi"  or  '"MIS**/    In  recent  years ,  the 

fii  ' 

postsecondary^  M^catlon  field  h^s  been  flooded  with  articles  and  papets 
describing  the  Tttious  attributes  and  uses  of  MIS  technology*    For  purposes 
of  this  paper,         definition  of  MIS  recently  described  by  Service  will  be 
used,  l»e»9  an  ttl$  is  the  combination  of  people^  processes  and« con\puter  soft* 
Ai^re  that  "Integt^Utes  and  transforms  operational  data  Into  information  use- 

*  '  -'-^  iv-   ■■  1  • 

ful  In  planning  inl  management*" 

t''  ■  ■ 

There  are  a  i^xDiber  of  computer^ software  "packages"  currently  available 
that  might  be  used  td  assist  In  performing  the  fiinctlon  mentioned  above*  For 

example,  Flourde  has  recently  completed  a  survey  which  resulted  In  responses 

•   .  '\  -  '  '  ' 

from  Individuals  at  1^6  Institutions  which  had  acquired^  tested  or"  implemented, 

at  least  one  of  four  ^computerized  analytical  models,  namely,  CAMPUS,  lELP/ 

2 

FLANTRAN,  RRM  and  SEARCH*     Within  tl^  framework  of  the  Information  Ex- 

/ 

change  Procedures  Program  (lEP)  much  effort  has  receniily  been  devoted  by 
the  staff  of  the  National  Center  for  Higher  Educalclon  Management  Systems 
jtttCHEMS)  to  dl$5eminatlon  of  information  concerning  their  Cgstlng  and  Oati 
Management  System  (G^DHS)*    The  CADMS  package  Includes  RR!M  as  one  of  seVen 


-  U    *  ^ 

I.  ■        *  . 

ba&lc  •HnoduUs'j^ich- might  he  used  in  support' of  planning  and  managemant - 
acClvlties.    Iq  addiffion,  a  set  of  computer  progrms  {packaged  under  the 
title,  ."Higher  Education  Planning  System"  (HEPS)  is  bei^  marketed  success- 
fully  by  a  private  firm,  Education  , and  Economic  S^tems,  Inc.  (E^S). 

*    For  obvious  reasons,  no  two  of  the  software  products  mentioned  above 

are  strictly  comparable;  they  were  deigned  by  different  Individuals  wj.th 

-».-  ■* 
(to » one  ext;ent  or  another)  different  purposes  in  mind,  under  differing  as- 
sumptions, and  for  different  institutional  environments.    However;  significant 
overlapping  exists,  and  descriptions  of  similarities  and  differences  are 
of  interest  to  persons  responsible  fbr  the  selection  and  implementation  of 

analytical  tools  at  spetific  institutions.    This  paper  compares  and  contras^fc^. 

»  '  \  * 

NCHJ^S/CADMS  with  HEPS,  in.  an  ^ttempt  to  illimiinate  seme  o£  the  major  differ- 
ences between  them,  and  highlight/ those  areas  where  they  overlap  to  some 


extent  < 


Marketing  Philosophy  j   ,  '  ^ 

At  a  very  basic  level  of  interest^  there  are  sevein^l  differences  between 
CADMS  and  HEPS  in  the  way  'they  may  be  acquired  -and  Installed.    Becausq  NCHEMS 
Iras  been  largely , supported  by  federal  funds,  its  products  are  essentially  In  • 
the- "public  domain."    For  this  reason,  the  CADMS  package  Is  available  to 
requ^jting  individuals* basically  for  the  cost  of  reproduction.  Furthermsre, 

In  soma  cases  institutions  are 'encouraged  to  acquire  the  computer  programs  by 

{    -     '  'f  ' 

,  obtaining  copies  from  other  sclv>ols  with  identical  computer  hardware  and  CAEMS 
successfully  installed  and  tested.    In  the  past,  NCtaMS  placed  major  emphasis 
on  disseminating  infbrmation  about  the  j^tential  uses  of  the,  outputs  of  its  ^ 
software  products rV^ore  recently,  increased  attention  has  been  turned  toward 
^jtHe  of'^the  basic y&spects  of  instalUtion  and  tmplementation,  as  for  example 
in  the. Costing  ajrtd  Data  Management  System  Seminars  which  haVe  been  offered  ^ 
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since  last  sunnier.    Also,  under  certain  circumstances^  l*t  may  be  possible  for  , 

schools  to  o6tain  on- si t&-:*ssi stance  frort  NCHEMS  in  the  installation  an4 

itaplemdpta.tion  process •  '  »  ^ 

HEPS,  on  tlie  other  hand,  ts  strictly  propiietary,,  and*  may  only  be  ob-  ^ 

tained  ^s  the  result  of  a  purchase  agreement  with  EES,'  ^  As  of  this  writing,  ' 

the*  package  ciay  be  obtained  (^Aole  or  1m  part^  for  "self-inatallation"  by 

iti-house  personnel,  ol;^^on  an  "installed  arid  tested"  basis  at  an  appropx^ate  • 

increase  in  cost.    (There  is  also  available  a  Spanish- language  version  of 

HEPSf  and  a  sca/ed-down  verkion  for  institutions  with  approximately 

5,000'  students  or  less,  whTch  does  not  require  on-site  processing  capability*)' 
/.  ^  '     ^        '  *  ' 

If  acquired  on  a  "self^ins tailed"  basis,  EES    representatives*  have*  stated^ 

that  they  provide  software  and  documentation  aftd  a  limited  amount^ of  techni- 

cal  assistance*    The  other  basic  option. is  to  purchase  the  ^a^kage  (or  one 

or  more  modules)  "installed  and  tested"  by  EES.      Arizona  State  University 

<ASU>,  acquired  the  total  padcage  under  this  type  of  agreement*    After  final- 

ization  of  the  contract,  in-house  staff  provided  code  sets|  definitions  and 

report  fo^at  specifications  to  EES,      ASU  personnel  also  constructed  test 

files  from  existing  instityut-ional  files*    According  to  a  pre-arranged 

schedule,  these  steps  were  followed  by  on-site  installation  and  testing  of 

the  scy^tware  (including  educati^  of  systems  support  personne*^)  until  a 

'  J       '  '  ■  '       '  •  * 

pecjffied  levjfel  j)f  performance  had,  been  reached. 


Both  packages-  are  similar  in  that  they  are  "supported,"  in  the  sense 
/'    that  NCHEMS, has  distributed  several  recommended  program  code  changes  to 
known  owners  of  CADMS,  and  it  appears  that  EES    personnel  will  "fix"  non 
uset-caused  problems  with  program. code  that  surface  after  the  testing^period^ 
Users  ma^y  make  in-house  changes  to  programs  in  both  packages,.  but--for 
obvious  Teasons--this  action  voids  any  responsibility  on  the  part  of  the 
^      developer  (NCHEMS  or  EES)    ,for  subsequent  jproblems  that  ma'y  arise*  As^f 
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y  V-  — .  V* 

the  time  this  was  vrit^^n,' botb  systf^ms  appear  *to  be  telatlvely  "static'^  In 

•nthe  S6n$e  'that  thet^  appears  tQ  be  no  major  effort  ,crn  the  part  of  elthet 

'  \         *  t     *  '  *  •  ^  " 

*   ,        NpHEMS  or  EES    to  develop  improved  versions  of  •  the  pro^irara^.  for  futui;e  , 
distribution  to  current  owners,  . 

-'  ■      Basic  Contenti;    NCHEMS/CADMS  "  ;  •        _    .  ',      '     ".  '* 

y  Before  a  comparison  of  the  two  packages  can  be*possible>  it  will  be   ^  • 

\  necessary  to  brief  ly  .simmiarize  their  contents.    An  pvervfew  of  thtf  NCHEMS/  ^  ^ 

CADMS  software  h^s  been  pr<)vided  by  Height  and  Martin  in,  "An  Introduction 

-     *  4  '       '  ' 

to  the  NCHDIS  Cost^n^  and  Data  Management  System."      As  describe(^n  this 

report,  CADMS  was  put  together  to  facilitate  production  of  two  ^asic  kinds  of  ' 

coft  information-:    historical^  I.e.,  descriptive  of  costs  incurred  by  activities 

already  corapletedf'in  a  specified  time  period;  and  predictive,  which  e^Stimates 

or  projects  co^s  of  specified  future  activities  under  a  given  set^f  assump«- 

tlons*    As  depicted  in  Figure!,  the  CAEMS  strudtyure  is  modular,  and  Incdrpo-* 

rates  a  number  o^  possible  interdependencies.    The  Data  Management  Module  is  . 

^      the  principal  source  of  sunmarized  Historical  cost  information,  while  RRIM  is 

^  the  tool  used  to  generate  predictive  cost  studies;  both  require  inputs  from 

sources  other  thah  tl||^perational  data  files  of  the  institution,  either  "^^i3m_ 

one  or  another  of  the -other  CADMS  modules  C^s  shown) trough  manually  genetfe^^ 

ated  inputs,  or  from  interface  'software  developed  in-house.  *  ' 

.  ,    Although  CADMS  is  being  marketed  as  a  tool  for  fulfilling  the  objectives  • 

of.. the"  Information  Exchange  Procedures  pro'grara  (which  promotes  exchange  of  . 

hls^torical  cost  information  between  schools),  NCHEMS  personnel  are  quick  to 

pbi^nt'out  that  it.  was  designed  with  Efficient  fle^tibiltrty  to  potentially 

4  — .   ^  .  . 

s6rve  a  variety  of  in-house  purposes.    Furthermore,  in  addition  to  supplying 
necessary  inputs  to  RRRl  andL  the  Data  Management  Module,  the  remaining  five 
ifedules  peTtf^n^'^^i^j^aln^f unctions  and  produce  certain*  reports  that  may  or  may 
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nCURE  I 

NCHEMS/CADHS  BASIC  SYSTEM^ STRUCTURE. 
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"not  be  useful  in  an4  of  themselves. 

A  point -4  remember  for  the  later  comparison  with  HEPS,  is  that  although 
variety  of  edits  are  performed  on  the  data  coming  in  t<^  each, module,  CAMS 
•  ■       .does  not  include  any  provision  for  di-rect  interface  with  institutional  files. 
<In  other  worcfS,  extracting,  formating  and  sorting  of  the  data  from  operation- 
U     «1  files- miist  be  a^ccomplished  through  in-house  program  development. 

A  brief  summary  of  each  of  the  pAEMS  modules  is  provided  below.  -  Because 
of  thfe  complexities  of  the  various  modul^.s  and  sub-systems  theae  summaries 
could- not  possibly  describe  (in  tft  space  alloted)  all  characteristics  or 
attributes  of  the  software. Selected  basic  assumptions  and  features  are 
»  presented  to  £acilitate  comparison  with  HEPS  at  a  general  Jevel. 

*SQnmarv  of  Individual  Modules;    NCHEMS/CADMS  , 

> student  Outcomes  Module,'  The' principle  function  of  this  module  Xs  to 
-provide  the  capability  to  edit,  store  and  display  questionnaire  respon'ses 
-coUectfed  fr6m  students  using  the  .NCHEMS  "Student  <)utc&nes  Questionnaire 
•for  Program  Gom'pleters."  ■  Optional questionnaire  response  data  might 
also  be  linked  with  historical  cost  in'foriM'tion  by  generating  formatted  ^ 
records  for  input  to  =the  Data  Management  Module,  .although  MCHDIS  peijstonnel 
'    frahkly  admit  that  the  resul^  would  ■  probablf  be  of  highly  qyestionable" 

^  validity,  or  utility.  *  ■)  * 

»    •     The  Sti^dent' Outcomes  Module- is"  the  least  fl-exible  0^  '.he  NCHEM^  soft-  ■ 

♦         ware  products,  although  provision  is  made  for  processing  of  up  to  20^re-^ 

sponses  '^o  questions  designed"in-.ho-use.  *  The  pnly  required  inpu^^s^are  data 

from  the  questionnaire;  optionally  the»,staiJ^nf  s  maj*:  a?id*tev61  may  be  . 

,  'obtained  through  a  matching  process  using  .a  student  file  as  input.  .Basic 

•OUtituts  include  an  edit  report  fr\d  two  summary  rep<H:ts_d|g^aying  question-. 

naire  responses  sorted  and  arrayed  in  a  variety  of  ways  (^.g.  .  by.  de^t-ee 
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type*  student  }eyel»  etc.)«    A  complete  des^lptlon  of  this  moduli  Is  formi 


In  the  NCHBIS/WICHE  Technical  Report  #61,  '^CHEMS  Costing  and  Data  Management* 
^         System  Student  .Outcomes  Module^ference  Manual." 

Student  Data  Module^fuy"Thls  module  was  .designed  for  the  prlnclp|il 
function  of  converting  student  registration  data  Into  summarized  relation* 

ships  between  Vdisciplines**^  and  majors,  expressed  either  in  terms  of  an 

\  *  ? 

^induced  workload,  matrix  (IWIlf)  or  induced  course  load  matrix  (ICIU)*  A 

typical  IWLM  might  aggregate  studWht  credit  hours  generated  l)y  students  of 

a  particular  level  (freshman,  sophomore,  etc*)  within  each  major.  In  copras 

(by  level)  across  all 'disciplines  in  the  university.    Tbe  ICIH  Is  constructed 

in  the  same  way,  but  expresses  the  unit  of  output  selected  (credit  hojurs, 

enrollments,  etc.)  in  terms average^*    (Suslo  has  recently  provided* a  more 

detailed  description  of  the  concept  and  use  of  an  iCUl.f  .  ' 

./^^  Student  Data  Module  also  produces  summarized  enrollment  statistics 

^  and  formatted  data  inputs  for  RRBi,  the  Personne^  Data  Module  ahd  the  Data 

^  Management;  Module.    To' produce  a  typica^^WI^  or  ICLM  the  only  required  data 

elements  would  be  student  I*D.,  discipline  of  the-c^rse,  course  Level,  student 

major,  student  level)  and  credit  hours  generated;  a  varletji^  of  other  ellmlsnts 

might  also  be  input,  depending*8n  the  natM:e..|^  the  desired  matrix.  In 

/  J     '"■  ^ 

'  addition  to  a  file  bontaining' summapizea  enrollment  data  and  IWUl  records, 

the  module  produces  a  "Consumption  Report"  showing  credit  hours  "consumed** 

by  students  *(by  level  within  major)  from  the  various  courses  (by  level)  with- 

\  .        *         ^'  ^ 

^      .  in  each  discipline,  and  a  "Contribution  Report'*  showing  hours  "contributed" 

by  each  discipline  to  stud^ts  in  pajrticular  majors. .  Conq)lete  reference  . 

r^iifOBiiiaiir^  is  found  in  NCHEMS/WI CHE  Technical  Repoi;t  #60,  "WCHEMS  Costing  and 

liSta  Sanagementi  System  Student.  Data  Module  Reference  Man'ual."    -  J 

r  Faculty  Activtty  Module,  vjhe  principal  function  of  this/software  is 
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\o  provide  the  capability  to  edJLt,  store  fnd  display 'data  from  faculty 
activity  analysts  questionnaires The  NCMEMS- "Faculty  Activity  and  Outcome 
Survey'*  may  be  used  as  a  collection  instrument,  or*  the  institution  nlay  define 
M  Instrument  of  its  own.    A  high  degree  of  flexibility  was  desig;ned  into 
th%  dBBule  to  allow  institutional  definitioi*  of  data  elements,  such  as  the 
various  faculty,  "activities".      In  addition  to  faculty  I.D.  Information  and 
the  average  hours  per  week  spent  on  the»  various  faculty  acti\clties,9  funding 

account  information  is 'required  to  facilitate  distribution  of.  sa]|fry  dollars 

#    •  *   .       '  if  ' 

to  faculty  adtivLties  bn  the  basis  of  the  "reported^ time  spent."    Basic  out- 
put^include  a  "Detailed  Distribution  Report"  listing  all  actiS^i-ties  by  type 
and  indicating  the  percent  of  an  individual's  time  (and  associated  salary) 
devoted  .to  eacfi  activity.    A  "Summary  Distribution  Report"  aggregating  the 
data  for  specified  organizational  units  (e.g»,  college,  department,  etc#) 
is  ^Iso  producSc^  as  w6ll  as  formatted  input  records  which  can  be  passed' to  the 
'Personnel  Dattf  Module.    Complete  reference  information  is  found  in  the  MCHEMS/ 
MICfflS    Technical  Report  #58,  "NCHEMS  Costing  and  Data  Managementf  System- Faculty 
.Activity  Module  Reference  Manual." 

Personnel  Data  Module >    This  module  was  designee!  to  relate  "compensation 
paid"  Information  to  ^"activitie^  performed-",  e,g.,  as  reported  on  a. faculty 
activity  analysis  questiooinalre  and  processed  through  the  Faculty  ActivJLty 
H^l||le«.   The  amount  of  compensation  paid  is  distributed  to  the  activities  In 
propotition  to  the  effort- expended  in  each  area»    The.  design  o^  this  module  is 
flexible  tix^llow "institutions  to  relate  cost  infdhnation  to  a, variety  ofs 

"outputs"  such' as  courses  taught,  student  credit* hours  produced,  contact 

"  '         '  '^"^   ^  '      '  •  ^ 

hours  produced,  or  "hours  of  effort  e3q)ended»"    The  module  produce^  three 

r^Jports^  that  idpcument  the  processes  and  display  the  results  of  the  calculations 

par  formed  t    Kurw-^^-ted  inp.uts  to  RRPM  and,  the  Data  Manageirient  Module  may  be 
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^oducetf  «i  well  as  a  flle\)f  "aistribution  percentages"  (based  on  "contributed'^ 
and  "received"  activj^^s  ovet  various  course  levels  and  b^pre^en  disciplines^.  . 
departments,  etc.)  for  foofwarding  to  the  Account  _Crosj|pver  Modote.    Four  » 

•  types  oi  data  eletaents  are  required  for  input  (''person  type,  activity,  otSc/ ^ 

DEPT,  course  level")  but  eaph  is  institutionally  defined,  and  might  come  from 

a  variety  of  sources.    Complete  reference  information  Is,  contained  in  NCHEMS/ 

^       WICHB    Technical  Report  #59^  "NCHEMS  Costing  and  Data  Management  System 

>  ,  .  «  « 

'Personnel  Data  Module  Reference  Manual."  '  -  .  -  .   ,  *  * 

Account  Crossover^odule.  -  The  principal  function  ot*this  modqle  is  to 

'      "distribute"  or  "translate"  dolly ^^pnts  (either  budgeted^or  expended)  from 

institutipnal  account  balances  to  a  structure  that  will  facilitate. historical 

\  /  unit  costing.    Fot* example,  based  on ^ the  "distribution  percentages"  forwarded  ^ 

*  from  the  Personnel  Data  Module, dollar  amounts  from  various  kinds  of  accounts 
^         (e*g*>  wages^  travel,  supplies,  et^.)  might  be  allocated  to  teaching  activities 

^  '  by  course  level  within  each  department.    Input  data  miy  originate  either  krgm  ,  7 

the  Personnel  Data  Module,  the  institution's  gerieral  ledger  file,  or  may  be  *     '  ,  ' 

-  -      .     -  ■       '  •  •'    ■  -      •     i  *  • 

input  Wnually.    In  addition  to  formatted  input  rec6jrds  for  the  Data  Mau^agement 

Module,  a  "Contribution  Report,"  andla  "Consumption  Report"  are  produced  ^Aich 

show  the  results  of  "crossing^^  -  the  .:^st^uti         account  dollar'  ambUnts  into 

thfe  new  structare  (as  defined  by  the  institution).  .Complete  reference  inTorma- 

'     tion  is  found  . in  NCHEMSATLCHE  Technhal  Report  #57,  "NCHESC  Costing  and  Dat^ 

Hanagement  System  Account  Crossover  Module  Reference  Mafntial," 

Data  Management  Module.    This  module  was  designed,  ttf  provide  the  capability  ^ 

•        to  create  4nd  maintain  a  file  of  stored  values  related  to  institutionally  *  t% 

'^defined  "cost ^centers"  Jor  costing  purposes.    In  effeckV.the  software  creates     .  / 
, .   *  .  .         /  •   ^  .  .    • .  ^ 

a  two  dimensional  njatrix  of  values  (such  as  credit  hours, .jdirect  cost'.  In-         *    .  / 

direct  cost,  enrollments,  etc.)  associated  with  individual  cost  centers  such  ^ 
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as  Vlower^dlvlslbn  biology,  upj^j^diytslon  biology,  lower  division  chemistry/* 

•       ♦  ^  .  %  '  /  :  .  ' 

etc**    Once  the  £,lle  has  been  created  (from  Inputs  generated^y  the  Account 

-      •  ♦  • 

Crossover  Module,  PersonneL  Dala  Module, *  Student  Data  Module,  or  from  manual 

sources)  values'  In  ^the  resulting  matrix  may  be  displayed  .^Iti  a  variety  of  ^ys% 

V      '      ^  '  V  ' 

Also,  various  kinds  <tf  arithmetic  calculations  may  ^^e  made  (e«g«,  converting 

4-       •        •    ;  V    —       .     ,  ' 

^*  quarter  credi^Hiours  to  sebester  credit  hours)  as  well  as  transactions 

\^     *  "  adjusting  the  ba^ic  Y^lues  in*  the  file.    In  each  case,  r^orts  are  generated 

>  xrfilch  shov  the  Effect  of  -^e  transactions  applied  to > the  fi^le,  an^,'  since  / 

*  •  \  file  ptoces^ifig  is  ^trl^^ly  sequelntial,  back-up  is  provided  through  the 

]^  generation  of  ^"father/ son"  files* 

•  The  mtdule^^alsoj^^^         two  spe<Jialiied. reports, which  reflect  the  most 

.  jyrohable  uses  of  th^'  Stored  data*    One  report  is  an  "Allocation  Report**  which 

^  describes  the  proration  of  sumnary  ^mounts  to  cost  centers  bn  some  instltu- 

'  ■  \  '  .  —  '■' 

/  .        tionally  de firmed  basis  (typically,' allocation  of  Indirect  costs  to  "primary  ^ 
^  actjj^ty  centers"  such  as  an  academic  department)*    The  other  specialized 

. .  •  v  •  » 

,  report  .1»  a  "Unit  Cos,'t 'Report"  vhich  fjalculates  and  displays  uni|^  costs  as 
defined       the  Ihsti^ijtlon^j/for  example,  calculation  of  cost  per  student 
credit  hour,  cost  ^er^^vel  of^ln^struction,  etc*    Iti  all^as^s*,  the  f lexl«*  ^ 
.  .         billty  desired  ir^to  the  systefh  allow^  the  institution  to  d^fin^  po^  centers 
*«nd  units  inrwhatever  way  seems  appropriate  at  the  time*    Full^ reference 

'  ^     '    -  ;^  ' 

Information  is  found  in  NCHEMS/WaCHE  Technical  Report  #62,  »'NCHEMS^^ Costing  and^ 
Data  Managment  System  Data  M^magement  Module  Reference  Manual.'* 


Resource  Requiremients  Prediction  Model  >  (RRPM)^    This  sbfjtfware  has  been 


available  independlfnt  of  CADMS  for  a  nun^;i^\of  years,  but  Is  Included*  in  the 
(LAJDHS^packiige  a^  the  simulation  instifionent  for  developing  predictive  cost 
information*    As  was^noted  ^n  the  discul^Loh  of  the  individual  modules  above, 
^ch  of  the  Input  dat;a  i^equir^d  to  run  RRSM  can  be  generated  frdm  th^  Student 
Q    Data. Module  (i.e.,  I data)  and  the  P^^i^ne I.  Data  Module.    Bas«4  on  ' 


/ 
/ 
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historical  cost  information  and  the  (terfyed  enrollment  projections 9  RRRf 
produces  reports  that,  are  intended^  help  administrators  '^bracket  unc^- 
taintj^'  in  tl^  future.  •  An  "organizational- budget,**  "program  budget,"  and 
"institutional  summary"  ar&  produced 'which  project  future  costs  in  tetfms  o^ 
sxipport  dollars  and  FTE  faculty  requirements*    The  module  was  designed  with 
Sf^fficient  flexibility  to  allow  institutional  experimentation  with  a  variety 
ojf  bases  for  projecting  costs,  as  well  is  testing  the  iiqpact  of  assumptions 
regarding  enrollmerrtr  trends,  ^etc*    Projecg^ons  may  be  based  on  cumb^lative^ 
iterations  of  the  model  beginning  with  data  from  a  particular  bj^se  y^f^y 
may  be  developed  for  future  years  using  indiependent  iterations**   A  more 
complete  description  is  found  in  NCHEMS/WlCHE  Technical  Report  #34A,  ."Intro- 
duc^on  to«  the  llesource  Requirements  Pt^diction  Model  1*^"  and  Technical 
Report  #34B,  "Resource  Requirements  Prediction  Model  1*6  Imports." 

Basic  Contents:    HEPS    '  ,  ^ 

The  total  HEPS  package  consists  of  fourteen  "target  modules"  that  produce 

repprts  in  three  areas  (as  defined  by  EES):     (1)  assessment  reports,  (2)  budget 

'  L 

report*,  (3)  simulation  reports*    Unlike  NCHEMS,  HEPS  doe^  provide  the  capa- 
bility to  ocreate  and  maintain  operational  d|ta,  files,  as  welT  as  a  small 
variable  report  writer  and  several  utildty  routines -for  piaintaining  and 
displaying  files*    The  complete  system  is  "dictionary  driven"  in  the  sense 
'  that  basic  data  element  definitions  and  cod^e  sets  are  maintained  in  independ- 
ent  files  >^ch  are  accessed  by  the  file  maihtenance  and  report  writing 
programs*  ^ 

'  The  'Data  Element  Dict;ionary"  and  "Code's"  files  provide  for  stail4ard-  * 
izatiop^  of  data  elements  across  all  functional ^areas* that  support  HEPS  opera- 
tional flies*    The  package  provides  lux^ir^vely  f}.exlble  means  for  creating 
and  maintaining  fixe^d  length  records  in  a  hierarchical  file  sfructur^ 
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l,^y  ^nk^xpandability  of  the'HEPS  filer  structure  Ls  somewhat 
e  flict  tha\  thf  f6wrteen  "target  litodules"  consist,  in  e^^encet  of 
collectldns  of. "fixed  format"  report  vnrlters.    In  other  words,  provislqns  for' 
]  fixed  dat^element  characterlstlcsy  r^orjt  headlngd,  and  column  headings  are 
^•harS-cdded"  Into  the  report  generating. prc^ams  ^rlor  to  Installation*  ^ 
Thereforey  subsequent  changes  , to  the  HEBS  reports  (Injbaslc  content  or 'format) 
rcyflJ^lEC^sdianges  to  program  code..    Tollfffset  this  type  of  "rigidity,"  it 
appears  ^^^^  attempted  to  provide  a^ variety  of  report  format^ 

anticipating  a  large  number  of  information  requests*    Also,  a ^capability 
is  provided  ("Group*Opt")  to  permit  the  user  to  obtain  any  standard  HEPS 
•report  produced  for  a  particular  group  (e*g««  students  in  biology),  for  any 
sub-group  supported  by  the  available  data  (e«g*,  in-state  fteshmen  in  biology)* 

Many  of  the -so-called  HEPS^'assessment  reports"  provide  information,  of 
the  type  commonly  proHucec}  by  existing  systems  on  many  medium,  to  large 

campuses*    HEPS  personnel  have  stated  that  maay  of  these  reports  woul4  be  of 

*  ' — 

primary  interest  to  an  institutfon- developing  its  initial  capabilities  ,in  •    ,  ' 
these  areas  (for  example,  at -a  newly  organize^  ^community  college)*    Each  of 
the  modifies  (as  j^ell  as  the  lEile  management  software)  may  be  purchased 
separately,  which  makes  it  possible^  to  obtain  only  thos^  report  capabi|,ities 
Which  are  needed*  u  ^  1   '  - 

;   The  basic  configuration  of  HEPS  is 'depict^xi-Jai^igure  2*    The*  •'master 


files"  depicted  are  operational* data  files*    If  they  are  ctea^d  and  main- 
trained' tfsing  HEPS  file  managementr  software  then  no  special  inter fac^-s-..are 
required  to  ^produce  the  "snapshot"  historical  files  from  which  most  of  the^^ 

reports  are  generated*    Otherwise,  in-house  interface  programs  must  be 

«  •  *  *• 

written  to' extract  and  re- format  data  from  institutional  files* 

Information  on  HEPS  is  available  in  a  variety  of  promotional  and  reference 
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FIGURE  2 
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docuneflts  from  Education  and  Economic  Syst%m^  Inc.  (Boulder »  C^olorado). 
^  ks  wl^h  the  NCHDIS/CADMS  materials,  only  a  brief  ^utmnary'of  selected  major 


,  charactafrl sties  and  outpu.ts  Is  provided  here,  for 



otmparl  son  V )  ^  *   '  ^ 


purposes  of  a  general^ 


^  Sinnmarv  of  Individual  Modules;    HEPS  ,  *         /  . 

•  Target  Module  -1:  -App.llcatlon/Admlsslons>    As  its  ^ame/JLndlcares^  this 
module  provides  Information  designed  to  assist  In  monitoring  the  flow  of 
student  applications^  and  admissions*  report  prog^aiq^  require  data  from 

^  an  operational  student  file  which  retains  application  and  admission  informa- 
tion, which  is  m^t  a  routine  practice  at  some  schools*     One  report 
shows  the  nuxnoer  of  applicants  by  type  (e.g.,  first  time  flreshman,  trans feiT 


students,  and  g^^aduate  students)  from  specified  geographical  areas,  and  a 
sumnary  of  institution/applicant  actions  taken*    ^he  fnoui^  of  detail  desired 
iia  the  geographic  information  is  determined  in^^house,  and  may  be  changed  ^ 
afii^     installation*    Another  report  provides  Information  concerning  the 
secondary  schools  attended  by  fl;^  time  freshmen,  while  a-  third  report^^^^is- 
plays  origin  information  for  transfer  students* 

Target  Module  2;    Financial  Aids*    The  "Financial  Aids  module  pravUfes  a 
method  of  monitoring  varlpus  tclnds  o^actlons  taken  in  the  financial  aids 
program*^   One  report  in  this  statistical  series  shows  the  dollar  amounts' 
recommended  for  each  applicant  and  the  amount  actually  awarded  by  type  ' 
(e*g»,'  grant,  loan,  workstudy,  etc*)*    The  report  requires  inpu£:  from  a 
HEPS  student  history  file  in  which  this  type  of  financial  aid  information 
is 'jnaintain^d*    The  module  alscf  produces  a- report  Summarizing  the  number  of 
awards,  total  amounts,  and  average  amounts/a^rded  by  type  'and  source* 
Another  set  of  reports  displays  information  regarding  students  applied,  Ad-^ 
mit^d,  #nd  .regl^tere]^,  dl'stltigulshlng^^l^en  those  students  awarded  full 
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amounts  ms  opposed  to  those  who  received  a  partial  amount »  were  dfnied»  or  MA 
-not  request  aid*         '  )  ' 

^  Target  Module  3s    Student^  Characteristics*   ^the  report  series  in  this 

module  provides  basic  student  data  fot^  the  current  year»  as  compared  to  two 
•  previ-dus  years'^  for  both  full  and  part  time  students*    Each  report  may  be 

produced  by  student  level  and  student  admission  type  and 'gives/ breakdoms  for^  ^ 


male  and  fexaale*    Reports  include  profiles  of  student  enrollments  by  age^ 

[  ^  /  * 

ethnic  origin,  ctype  of  enrollment  (new  fre^faman^  txansfer^  et/c*)»  geographic  . 
origin,  rank  in  hig&  school  graduating  class,  relative  ranking  on  entrance 
test  scores,  and  rtudent  major*    Input  from  a  HEPS  student  |iistory  file 
containing  appropriate  data  elements  is  required* 

Target  Module  4A  (Student  Progress)^    Retention/Progression*    The  basic 

source  of  data  is  a  HEPS  student  history  file,  and  collection  of  appropriate 

I 

data  elements  is  assumed*    The  reports  in  the  retention/progression  ^series 

.  /  , 

provide  statistics  regarding  student  progress  throu^  changes  in  majors, 

trans fers»  'dropping  out,  etc*  ^ 

Target  Module  4B  (Student  Progress):    Grades*    Draining  from  a  HEPS  student 

^stofy  file  with  grades  posted,  the  grades  series  of  teports  shows  distri- 

bution  of  curr^t  grides  by  levei  (undergraduate  st^^nts,  graduate  students^ 

etc*)  and  current  GPA  or  cumulative  CPA  for  students  l>y  sex,  major  and  college^ 


ERIC 


Target  Module  5A:f  Basic  Instructional  Interaction*    The  reports  in  this 
series  require  data  from  the  HEPS  course,  student  ai^d  personnel  history  fllesy 
and  assumes  collection  pf  |^^^  elements  such  as^  **ia^^ructor  contmct  hours^, 
and  '*type  of  instruction^* /(lor  course  sections)  irfi^^h  may  not  be  routinely 

1  /  '     ■      / ' 

collected  at  sadle  schools/*    The  module  generates  dlita  to  drive  several  of 
the  budgeting  and  simulation  ml(Klules  described  betow,  fts  well  as  39  differ- 
ent report  formats  displaying  4  variety  of  potentially  useful  information^ 

.  V 1 3  ;  *  '  • 

9r>  ^  • 
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Some  yof  the  reports  in  this  series  include:    faculty  contact  hours  by 

/        '         •     /  '  •  • 

/  type  of  instruction^  listed  for  each  individual  faculty  member  and  comparing 

the  current  year  with  the  previqps  two  years;  faculty  contact  hours  by  type 
of* instruction  by  rank  within  college  (summary  report);  faculty  cost  per 
course^  credit  hdihr  and  contact  hour;  student  credit  hours  generated  by 
student  level  within  course  level; 'an  "Instr'uctlonal  Profile"  report  which 
divides  faculty  contact  hours  by  course  credit;  and» reports  dealing  with 
'  class  size  and  the  production  of  student  credit  hours  by  rank  of  faculty. 
Other  reports  within  this  module  depend  on  data  of  the  type  collected  from  a 
facultj^  activity  survey,  and  display  distribution  of  faculty  time  (and 
associ^^ted  salary)  among^the  faculty  member's  various  activities  (teaching, 
administration,  counseling,  etc.).    Another  Series  of  prpgrams  establishes 
the  basis  for  course  costs  by  linking  course  information  with  instructor 
s^^ry  an4  activity  information  to  derive  cost  per  course  credit  hour  and 
contact  'hour. 

Obviously  the  discussion  here  only  touches  upon  tlie  many  functions  and^ 
complexities  of  this  module^  although  it  should  be  apparent  that  th^f  contact 
hour  concept  is-  relatively  important  in  HEPS.**  A  standard  feature  of  these 
reports  is  that,  where  appropriate,  data  for  the  ciftrent  year  >is  conq>ared  to 
the  preceding  two  years.  ,  Probably  the  most  important  report  in  this  series 
is  a  report  which  re^flects  the  computation  of  ?*FTE  faJ^ty  required  for  ^ 
Instruction'. PTE  faculty  in  this  case  is  defined  on  the  basis  of  a  full 
iitstructional  load  for  one  individual  for  one  semester  (e.g.,  '12  contact 
hours  per  semester).    Basically, *  the  H£PS  algox^pn  determines  PTE  instruc* 
tional  faculty  Required  by  relating  student  credit,  hours,  faculty  contact 
hours,  course  credit*,  section  size,  and  the  institutional  standard  for 


faculty  teaching  load,  to  determine  hypothetical  requirements  for;  individual 
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courses,* courses  ot  a  particular  level, /Qr  an  entire  instructional  program, 
department,  college  or  university^  .  *' 

Target  Module  5B;    Enriched  Instructional  Interaction*    Reports  in  this 
series  deal  with  dtstrlbutioh  of  faculty  members  by  rank  across  departments, 
noUnts  of  faculty  time^  (by  rank)  devoted  'to  teaching  at  the  various  levels, 
PTE  facurty  instructional  effort  by  lev^l,  lunounts  of  time  (and  ^J$oclated 
dollars)  "contributed"  by  faculty  members  to  departments  other  than  their 
own,  and  a  summary  of  courses  taught  in  the  current  term  showing  t^pC^of 
cnouht  and  credit,  maximum  minimum  size  acnd  current  enrollments*    Data  v 
elements  required  to  produze  th^««  reports  are  the  same  as  for  Target  Module 

Target  ModuJ.e  "6;    Space  Control*    The  reports' produced  by  this  module 
display  information  on/ the  condition  of  buildings,  number  and  sizes  of  rooms, 
ccmparis^s  of  actual  utilization  with  institutional  targets,  and  depiction 
of  times  (by  hour 'and  day)  of  heavy  and  li_^t  room  use.    One  oT^e  reports 
from  tk^  module  is  simply  an  inventory  of  space  (rooms)  by  size  and  <;^pe^f 
ttse,  eti.    The  data  for  these  reports  come  from  the  HEPS  physical  £aclli*ttes' 
inventory  file,  and  the  course  Jile  ^for  space  utilization  statistics). 

/ 

TarAt  Module  7As    Budgeting  for  Faculty.    This  module  requires  infor- 
mation  generated  from  module  5A  (BasJLc  Instructional  4nterrffetlon) .    Prom  the 
'  inputs  prov^ed,  a  "pararoter  file"  is  constructed  which  in^Mdes  student  ^ 
^^^redit  hours  D^v  subject^^  field  and  level,  student*  coiitact  hours  divided  by 
course  credit,  \lass  size,  teaching  hours  per  FTE  faculty ,  (defined  in  t«^_of^ 
full  contact  houA  l1)ad)  distribution  of  student  credit  hours  by  rank,  and 
faculty  salary  by\ank.    A  ••gamthg  process"  is-^employed  to  allow  the  budget^ 
adminlit^tor  to  ent\r  desired  changes  in  any  of  the  parameters  and  then  to 
exandne  the  ef*fects  of^those  jAanges  £n  subsequent  reports.    The  reports 
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produced  display  FTE  faculty  and  dollars  required  for  instruction^  PTE  faculty  , 
and^dollars  required  for  all'^nc^fions/ and  an  appropriate  summary. 

Target^Module  7B:    Full  Bud»ting.    Unlike  taodule  7Bi  which  facilitates'  ,  ^ 
budget  "gaming**  for  faculty  only,  mod^e  supports  a  fulj^budgeting  system 

for  the  institution.    In  addition  to  the  basic  inputs  "ire  qui  red  for  modules  ' 
5A  and  7A/  this  module  also  requires  data  from^the  ^rsonn^l  file  and  tiie  -  - 

institution's  budget  file.    For  a  more  detailed  a'ccoutit  of  the  ISPS  budgfcfcing 
process  and  philosopbyi^  intere^t^d  persons  may  wish  to  obtain  the  "Administrative 
Handbook  No.  2,  Budgeting  in  HEPS,"  and,  "Budgeting  and.  Siittulation  In.HEPS:  A 

'  Brie£  Case  Study,"  Education  and  Ecouomic  5ystems^-Jnc.    twenty-eig^t  different  • 

report  formats*  are  gener^ed  by  t^is  module  ia..>the  pucrcess  of  .creating  a  "pa- 
.  rameter  generated  budget",  a  "fine-tunen  budget",  and  an  actual  "adopted" 

«  operating  budget,  as  well  as  a  monthly  "comparison  of  adtual  to  budgeted  ' 
expenditures"  report.  ^»  '         '  ^ 


Target  Module  8A;    Baste  Simulation.  '-This  is,on6  of  three  n*Bules 
involving  simulation  in  HEPS.  ^This  module  proddces  only  one  report, ^^a  pro- 
jection of  student  Credit  hours  by  field  ainl  level.    This  module  is  »lso^^ 
known  as  HEPS,  subsystem  SCALE  (fUudent!ll9red^t-AdJustm^at^ibad*^tity),  and 
%dll  run  from  data  selected  .froi^  I  a  HEPS-mai!fttained  stiident  history  file,  or- 
/  data  in  HEPS  student  history  file  fonoat  (standalone  version); 

i£  installed  4k  ^  stan^^k^ne  syir^em^/gCALE  requires  inpt/t  of  tha  xyeaf^ 

of^fir St -registration,  and  type  of  regijstration  (transfer ,  first  time%.£resh«- 

-  -  ,  •  '  ^  '  .         •  /  * 

many  etc.)  for  each  student,  and  a  record  c^which  students  registered  in 

which  subject  fields  (by  level)  for  the  current  tent  and  fbr  either  one  or 

"  two  terms  immediately  preceding.    The  input  of  other. kinds  of  student  Informa- 

tion  (sex,  e'thnic ,X>rigin,  entrance'  test  score,  etc*)  will  expind  the  basic 

capabilities  for  slmulatA)!}.    Using  a  "weighted  sLope  averaging  ^technique'* 


•  '  '  -  '  .         -  — ^  •  -  I 

([iior«  .fiftttnulata  is  wei^ted  more  heavh-y  t%an  ol*^d«t«)  SC^^ 

4tpdtnt  credit  hours  and  displays  them  tn  the  form  of  a  matrix  with  "yefbs. 

-  .  i  .        •  )       ;     '    -i.^J.:^-     ^'      '  '  '  -     •  ^  - 

•    In  the  future**  as  column  headingsr,  and  subject  fields  (dlvl4ad  Inttf  levels)  '  . 

^    as  row  headings Institutional '^ud'gemepts^  can  .be  entered  to  modify,  the  result  ^ 

ty  adjusting  pararileters  in  four-  areas:,    changes  In  the^  popularity  of  f^rlodsw 

s|:udent  majprs,  changes  in  the  course  patterns  takein  by  various  s^dTeift  sub-  ^ 

upt,  chariges  in  the  att^rition^rate,  and  changes  in  th6  length  of  time  taken 

~ '  .  '  '  '    '     -.^  ,        ^  .  ^ 

to,  complete*    More  detail^ed  information  concerning  SCALE  is  provlde4  In  the 

"Adaiinlstr^lve  Handbook  No. '  3,  ♦  Simulation  In  IffiPS,"  from  Education  and  Bd^^Wc 

Vsystems;  »c» •      ^'  \ 

'     ^     -   .  Target  Modul^^Bs    Simu|ation/FacultV/Predictor»    Based  on  the  output 


from  module' 8A  (or. an- ^optional  parameter  file)  this  module  calculates  a 
projected  budget  f or^)^E  f acu^y  and  dollars  for  instruction,         faculty  and' 
.dollars  for  all  functions,  and  a  sifeaary  report  that  reflects  several  fiscal  N 
years  at  the  saiae^^e*    l^hree  .reports  are  produce^  In  the  same  format  as  the 
.reports  generated  frdtd  Module  7A  (Budgeting  far  faculty).   *  /  . 

target  Module  8Ct    Total  Resom;^  Predictor*    To' prroduce^the  reports  from 
cthls  mddxile,  the'^'^lnstituti9n  must  ^aye  installed  jnodules  Tf  5A,  6  and  8A 


(seV  d^ibcifiptions  'ibove).    Assuming  all  of  the  data  element  requireijients' for •  / 
*    those- four  modules  have^  been  met,  this- module  provides  the  capebj.lity  to  * 
V  project  fiffture^budget* requirements  for  dollars  and  personnel  oWier  than 

'    €acult^y>/short  and  long  rang%  space  Mojection  rejqulreoents ,  and  ^uture^  amounts 

i  t  .*  ■  ' 

frojecjted  for  suppwes,  equipment  and  other  e2q>enses.    Various  parameters  are  ^ 

istsl^ltshed  biy  the^nsti|ptidll  as  the  basiqf  for  prd^otlon^^in  each  ar^a.  A 

toAjL  l>f  16  report  formats  are^jn^duced  in  dtts  report  series* 

'  Xarget  Module  9:  '  Research.    From  specialized  data  stored  In  auHEPS  budget 

*filp9  tMs  module  produces  reports*in  '6  foiapaats  that,  dlsp^lay  ^ata  ^concerning 
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.   sponaofed  research  projects  at  the  individual  project  level,  discipline  level,     ^  , 
*  department,  diyision,  school  (or^  "college")  and  fn$tltutlon«    T^e  basic  report 
format  inclddjss  general  tnformation  (beginning  date^  ending  date,  etc.) 
'  spon$or  Information  by  nsxoe  and  type  and  aaount»  the  names.  o£  participants, 

•  ,     ,    .  ;        ■     ■      ^  .     .  ' 

Invj^yed, ' and  a  listing  of  any  reseai:c^related  equipment  purchased  costing 


more  tha-n  a*specified  amount  (-e.g.j.  $10,000).  '  ° 

^ompattsorfs:    CAIMS  vs.  HEPg      .  .         v     .  , 

^  baVic  comparison  between  CAI^S  and  HEP.S  based  on  differences  *and 

-    '  ^  ;        '       .  '  '  '      /-^  .     •  .- 

st5ilaritieff^i^  the  type  |(f  outputs  produced  is  summarized  iti*Fig\ira  3.  It 

'  \     is  cleaxj^that^CAr|lS^nd  l&^||flw)duee|^utputs  In  several  aVeas  that  lire  cl^^ly 

exclusive.    For  example,  (^I^Kras  not  designed  to  produceJbtatistic^l  reports 

h  ^ '  •    .         ^       '     '  ' 

of  the^pe  outlijied  in  iteihs  one  ihrpugji  eight  of  Figure ^3.  ^  On  thfe  other    .  ^ 
L   ^9dy  tfEPS^es  not  provide  the  capability  to  collect  find  process  the  typ^^    >  . 
of  "student  outcomes"  informiition  alluded  to  ia  item  17. 

In  a  few  axeas^  the  outjpucd^.  of  the  two  systems  maiy  be  diredcly  compisire^. 
because ^hey^tt^t tens) t  to  show  similar. kinds  of  relationships,  a3  Itf  th^  cas^ 
of  Item  10/  VFaci^lty  Activity  Data."  Jfc*coti5)ari8on-of  isi,  sample  HEPS  Report 
.    Mp.'^S-Ol-A,  "Time  and  Dollar  Allocation*,*'  *(Figu(te'4>,  \^fi\  a  sapapl^  ^^EMS 


Report  No*  FAM-02,  "Faculty  Act ijr^ty  Module  .Detailed  Activities  DiatriJ>ution 
Report/'  (Figure  5),  Tilttstrates  some  of  thej)a8ib  ^fferenpes'  in  focus  an^  ^ 
phil^ophy  bet^en  the%70  systems.    In  this  'case,  the  HEPS  report  reflf&cts 

a  pre-defined  strQcture  pf  15  activity  types  (identifi^ed  prior  to  intotallfi^tion) 

»  <  ^     '  /*  \  t  *  * 

^with  correspdf^ing  "hard-coded"  coltfixn  headings.    Also^  note^-th:^  the 'bnounts 

of  titt^  reporte4  a:s  being  devoted  to  the  various-  activities  is  expressed  in  * 

■  •'.  .      '         I  ■        -  ^  ' 

teftai  of  a  proportion  of  "full  iMtruiS^onal 'Idad,"  -deflaedrhere  ^sr  12 
"contact  hours."    T^e  format  of  this  report  results  In  a  nuniber  of  Individuals 
im  a  department  Appearing  on  eao)^  pAge,  vit^  the  %alary  dollars  for  each' 
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individuar  prorated  across  the  various  activities,  on  the  ImIsIs  of  reported 

'  c       •         :  "  _ 

tins.       .  -  V. 

■    .       )  N       .  .         '  .  . 

In  contrast,  the  NCHEMS  report  reproduced  as  Figure  5  displays  the 

distribution  of  time  to  activities,  in  terms  of  actual  hours  reported.  The 

various  row  headings  give  some  indication  of  the  options  available  in  ^emis 

of  'level  of  detail  and  types  of  activities  vhich  tnay  be  defined  by  the       ^  , 

institution  in  a  "parameter  input"  proc^ess.    The  format  ol  this  particular 

report  may  result  in  several  pages  being  printed  for  each  individual,  depend- 

ing  on  the  tiusiber  of  different  activit,ies.    Also,  note  jthat  the^4iidividual*s 

specific  course  load  is  printed,  along  with  "contact  hours,*',  credit  hours, 

and  t6tal  sttident^^credit  hours  generated.  ' 

Comparisons  between  CAEMS  and  HEPS  in  the^^'Unit  Costing"  and  "SloBulation" 

areas  become  much  mote  difficult  because  of  th^  coaplexities  inherent  in 

both  systems^  because  of  redtmdancies  inherent  in  boj^h  systems*  and  because 

certain  kinds  of  processes  which  are  explicit  in  CAIXiS  (e.g.,  ICLM  production, 

and  the  "Account  Crossover"  process)  appear  to  be  lizq>licitly  handled  in  HEPS, 

knd  v0.ce  versa.    Only  a  preliminary  investigation  of  requirements  and 

«> 

capabilities  has  been  done  to^^date  at  ASU  in  these  areas.    However,  a  few 
generalizations  of  interest  can  b^  made. 

For  example,  in  the  unit  costing  area,-  HEPS  is  designed  to  produce  '  * 
detail  and  summary  reports  within  an  institutionally  defined  (aod,  presudiably 
adopted)  framework  which  assumes  the  primal  utility  of  certain  kinds  of  -cost 
information  and  specific  i^eport  formats.    CAIXIS,  on  the  other  hand,  is 
defined  to  handle  ati  almost  infinite  variety  of  cost  relation^ips  and, 
accordingly,  its  report  formats  are  "non-specific"  and  would  not  be  getierally 
viewed  as  appropriate— or  'intended-- for  direct  management  consumption.  To 

illustrate^  cotilj>are  Figtire  6,  a  saxnple  output  from  the  HEPS  22-02  series,^ 

•  -  . 
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^'Faculty  Salary  Costs  per  Course »  Student  Credit  Hour,  and  Contact  Hour»"  with 
figure  7,  a  sample  page  from  the  NCHEMS  MM-07,  •^Program  Unit  Cost  Report." 
In  practical  terms,  the  difference  outlined  here  may  be  df  cdnstderable 
liqportance  In  some  circumstances.    For  exaxiiple»  an  Instructional  cost  study 
""was  recently  mandated  by  the  Arizona  State  Board  o£  Regents  for  completion 

by  the  state  universities.  .Because  of  the  particular  underlying  philosophy 
'  and  report  format  "required  by  the  Board ,  it  appears  that  HEPS  will  be  of  no 
use  in.  meeting  the  tequlresient .    HoveviBr,  CAIMS  mig^t  be  of  assistance  in 
performing  some  of  the  necessary  prorations  and  allocations  because  of  its 
inherent  flex^Mlity. 

In  the  area  of  simulation  (cost  and  resource  prediction)  the  same  kixid  . 
of  generalization  described  above  for  \mlt  Costing^  secnis^^„.aptrt.y.    While  a 
similar  function  is  purportedly  served  \ij  y^i^'^^t€liJB%^^  HE^S  reqxiires  the 
existence  of  HEPS-compa(lWt^)lata»  and  a  HEPS-supported  institutional 
phllosophy^jCe3C5ept,  perhaps »  in  the  case  of  stand-alone  use  of  Module  8A.). 
RIIPM,  on  the  other  hand,  was  designed  in  the  hope  of  providing  adaptability 
.    to  a  variety  of  Institutional  settings  and  uses.    Although  an  intriguing  ^ 
capability  in  HEPS  simulation  which  is  clearly  lacking  in  CAEMS  is  the 
predtcVpn  of  physical  space  requirements.^ 


Jxam  the^"* foregoing  difTcussion,  it  should  be  apparent  that  the  two^bft- 
warte  products  discussed  here  differ  greatly  in  terms  of  scope »  input  requlre- 
*  Slants 9  quantity  and  type  of  output  Report  formats,  basic  philosophy  an^ 
intended  t4se.    At  the  same  time,  there  is  a  more  oi;  less  clearly  Idexitlfied 
area  %Aere  the  two  products  overlap  in  proposed  function,  if  {lot  in  specific 
method,  .  ^  , 
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MDOKAy  UHtl  COST  M^^T 


t.i;0306,20 
1.1.9420.20 
1.UCS0U20 

,  MCOAOUm      ••TOTALS^  , 


U 1.0101 
l.l.OlOl 
l.UOlOi 
1.1.0203 
1.1.0203 
1.1.0203 
1.1.0301 
1.1.0301 
1.1.0301 
1.1 .03 06 
1.U0306 
1.1.0306 
1.1.0620 
1.1.0620. 
1.1.0620, 
1.1.0622, 
1.1*0622. 
1.U0622. 
1.1.0511, 
1.1.0511. 
1.1.0511. 
1.1.0512. 
|.U051^. 
U1.0912. 
l.i.0703. 
1.1. 0703. 
1.1.0703. 
U1.07C5. 
1.1.6705. 
1.1.0705. 
U1.080U 
1.1. 0001. 
1.1.C801. 


.20 
.30 
.50 
.?0 
.30 
.50 
.70 
.30 
.50 
•  ?0 
.30 
.50 
.20 
.30 
.50 
20 
30 
50 
70 
30 
50 
20 
30 
50 

2a 

30 
50 
20 
30 
50 
20 
30 
50 


Mr«. OHOl.WA 
MC.0801.U0 


••TOTAL$#«» 

1.1.0703.20 
1.1.0705.20 
1.1.0801.20 
Ul. 0801.30 


OI^.COST/a 

36  mil 
62.2222 
5*090^ 
5.5V60 

16.ni7 

-  • 

8.9365 
15.8333 
21.777^ 
13.2125 
'  29.8919 
.  25.7670 
21.6667 
21.5761 
.  63^51^5 
.  36.9511 
61,5806 
71.9259 

158.5556 
255.6296 
11«4>000 
9.8889 
13.6666 
20.7037 
32.0278 
36,8331* 
10.37t8 
*  23^6666 
33.1681 
V8.7500 
28.7037 
68.0952 
101.0000 
lOICOOOC 
102.6667 
.  5.0909 
«  5.5960 
19.0185. 

60.1650 

18.7500 
101.0000 


C8f9I>.H0URS 

1*0000 
9.0000 
V  -65.0000 
^  9,OAO0 

9^^.0000 

9,0000 
9.0000 
9.0000 
9,0000 
I  9.0000 
9.0000 

ir.oooo^ 

9.0000 
9,0000 
9.0000 
I  9.0000 
9.0Q00 
9.00O0 
I  9.0000 
9.0000 
I  9.0000 
9.0000  . 
9.0000 
9.0000 
1  9.0000 
1  9.0000 
j  18.0000 
>  9.0000 
9.0000- 
9.C000 
9.0000 
9.0000 
9.0000 
1    .  It  0000 
"    \  9.0000 
9,0000 
1  18.0000 
;  27.0000 

342.0000 


9,0000 
9.0000 
45*0000 

72«0000 


35.3770 


neon  7 


U61U0000 


oitccr.cosT 

132.5599 
559.9998 
229.0905 
50.3660 

lf*78.512^ 

80.^285 
162.6997 
'  196.0002 
118.9125 
269S0271 
231.9030 
390.0006 
196.1669 
391.6665 
332.5599 
376.2256 
667.3331 
'  559.9998 
lf627.00O6 
2  #300.6666' 
99.0000 
89«^0001 
170*9996 
186.3333 
284.2502 
331.6997 
186.8006 
210.9996 
298.33e9  , 
*  168.7500. 
258.33^3 
632.856 


^09*0000 
\26,0003 
65.8181 
100»7280 
513.6995 

Jli729,*9lt 

^  168.7500 
909.00^ 
65*8181 
25U8200« 

U375.3881 


86.992,313? 
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Informal  telephone  Interviews  with  a  nxiniber  of  HEPS  users  haa  led  to  the 
conclusion  that  few.  If  any,  Instlttftlons  might  expect  to  effectively  use  all 
of  flSPS.  varied  data  hfttdllng  and  report  writing  c^ablllti^s;  a  general 
recQpnendatioa^j^ld  seem  to  be  "e^anxl^  your  ne^ds  cai^efully,"  to  determine  * 
those  specific  arew  where  HEPS  might  be  of  most  benefit*    This  would  seetai 
particularly  true  in  view  of  the  fact  that  the  HEPS  report  generating  programs 
^pear  to  be  nd  mor^*  or  less  flexible  in  terms  of  si^ciflc  content  and  format— 
once  Installed— »t^an.  applications  prograebs*  develop^  In-house,  and.  would  be  ' 
nojvDre  or  less  easy  to  replace  or  modify.    At  the  same  time,  fi^ssumlng  gj^neral  * 
institutional  accepi;ance  of  the  style,  content  anc^-phllosophy  of  HEPS  reports, 
adoption  of  the  HEPS  file  maintenance  and  reporting  system  ml^U:  lead  to 

significant  gains  in  data,  ^lement^  standardization  and  Improvements , in  re^rt* 

\  #  ^ 

ing  procedures.  % 

„    'A  commonly  voiced  complaint  against  NCHEMS  products  is  that  they  generally 
do  not  produce_  slnq)le,  easy-tp-read  reports  for  Immed^te  mati^^gement  cqnsiiptiox 
On  the  other  hand,  this  has  ne^^r  been. the  principal  focus  or  Intent  of  the 
NCHEMS  sof^are  development  effort.    In  attempting: to  provide  programs  which' 
are  readily  adaptable  to  a/variety  of  different  environments  arid  Specific 
uses,  NCHEMS  has  sacrificed  the  kind  of  reporting  simplicity  thflJl^ght  result, 
from  a  more  narrow  approach.*  As  with  HEP$^  probably  few,*  if  any,  schools 
win  find  all  parts  of  CADMS  useful  or  desirable.    However,  because  of  its  . 
relative  low  cost  and  bullj:-ln  flexibility^  many  institutions  may  find  it  ' 
worthwhile  to  experiment  in  certain  areas  with  the  NCHEMS  approach:  b^fote 
proceeding  to  more  expensive  alternatives.  .  - 
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MUETI-USE  AUTOMATED  AFFrF^TIVE  A'cTI'ON 
PATA  RETRiEVAi;!  inD  ANALYSIS '  SYSTEM^ 


4 


i^W  Janet  Y.  Jewett 

-    •    #  ,    ;  Ahalyst^Prograinmer  - 

' •  ,  Management  Systems  .  ' 

^  ^    '   Freder^ick  R.  Prestdli  ^  - 
Acting  Associate  ^Vice  Chancellor 
>         ^f©3:  Student  Affairs 


Unj.verfit?y  of  Massachusetts' 
Amhferst,  Massachusetts 


^  While  many  higher  education /institutions  now  have  some 
•  ^prm  of  1  computed" i 2 ed  da£a  Jr^rieVal  .system  *to  provide 
*         ^  needb'd  affirmative  actian^^a,  th^fciestiori  has'Aow/'. 

'  turned  ftom  "D6  ypu  have  a  sirstem>'iFto  "Js  your  sys'teiti ' 
maximally  effic^nt  and  economical'?"''  It  is\now,  time  j  to 
think'lof  a  data^i 


of  a  data^etiri^val  and  analysis  systen\  tfiatj  will  ' 
meet  entire  uri^-versity  persomTel  needS.     The  Uaiv^sity 
df^ass^husetts  'affirmative  "action  integrated  data  system 
,  achieves  a  level  of,-ei^£i^J.ency  •  an^ 'economy  xt'hrdtigh' t^^ 
multiplicity  of  purposess  it  .serves  in  adflition  to  ^t?{?  " 
affirmative  action' per  sdflia^  needs.*  Tt>is  paper  provides  - 
•   'J^  description  of  the  plannin^^Mjdirfnalysis,' of  such  a 
^  program,^  as  well  as 'a  serious  discussion  of  primary  and 

•     secondary -p,rogram  beneYits.  /  •  * 
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-  »  /  s  ^ 

A  C  *        »  ,  * 

•  '        .  y  ■  5.29 

*  ^*     A  MULTI-USE  AlJ*rOMATED  "affirmative  ACTIOH' 

Introductioa  dIta  j^rieval^and  analysis  system     *         .  , 

•  •  • 

r  '\  «  * 

Today^^one  almost  guaranteed  way  to  strike  fear  into  the.  hearts  and  minds 
of  coHege  per sojinel  officers  »nd  high  l^Vel  administrators  is  to  bring  up  the 
topie^f  affirmative  action.  'Just  the  mere  menttoning  of  the  term  typically 
conjures  Mp-tiightmaHsh  visions  of  hiring  statistics,  compliance  plans,  self- 
study  and  progress  feptJrts^  personnelv^grievance  interrogatories,  and  law^suits-- 
da ta jr equ i remen t s !   £ve1i  th^  casual  observer  in  academe  is  aware  that  the  gen-* 
erafion  of  a  ra^e  of  personj^fc tfata  to  meet  equal  opportunf|y  guidelines,  is 
b^ecoming  an  increasing*\y  ^i^^tcant  activity  4;n  institutions  9f  higher  learn- 
ing.   You  might  say  that  tfle  data  appetite  of  affTnlR^^      action  has  progressed 

►  from  chil.dhobd  to  adolescence.  .The  once  limited  federal  data  requirements  have 
*  •If 

become  a"v»luminous  maze  of  state  and  federal- requirements  expanding  in  sev^al 


directions  at  one  time.    Title  IX,  Revised^Order  4»  EEO-6,  Executive  Order 
tie  VI^  VIl;  etc.  ha\^ 


11246,  Title  VI  &  VII;  etc.  hav^  become  common  in  the  jargon  of  college  ad- 


mi  jiistrators.  This  increase  breadth  has  been  accompanied  by  a  comparable^ 
increase  in  the  depth  of  the  data^requirements.    Specifically ,  governmental 


agencies  responsible  for  the  enforcement  of  affirmative  action  have  spun  out 

of  their  q^rlier  phase  of  confusion.. and  are  quickly  developing. the  capacity  to  ^. 

translate *the  regulations  into  sophisticated  dat§  specifications .    In  turn. 


this  dynamic  has  resulted  in.freq^ient  changes  4n  the  data  requirement  specifi- 
cations  coupled  with  multiple  timetablH  and  reporting  deadlines.  summary, 
.affirmative  action  compliance  now  requires  more  data,,  for  more  agencies,  in 
.   more  forms,,  for  more*  protected  groups  at  greater  frequenty.      ^  ' 

:     -   •  4-  '  •        .  ♦ 

*•  It  is  obvious  ^rom  what  has  been  *S)tated^  thus  far.  that  any  serious  attempt*  V 
By  college^  anjl  iiniversi tiqs  to  meet  federal  and  state  affirmative  action  data 
requirements,  as  well  as  to  provide^data  for  their  own  eq^?^  bppbrtunity 


1 


)Por'tumty 
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'--^Rlanning  and  programming  will  best  be  supRcrted  by  a/i  integrated  data  system— 
a  system„whi€h  ?ktns  several  data  birds^with  one  program.  Wiethe  increasing 
complexfty  of  the  affinnative  action  mandate,  it  is  important  for  ins'titutions 
to  act'now.'to  develop  data  retrieval  and 'analysis  systems  which  address  anti- 
cipated  f.uture,  as  well  as  cMJ^rent,  data  needs.  In  effect,  the -system  should 
transform  what  government  has  made  complex  into  data  that  is  Simple  to-  compre- 
^"^-heftd  .and  cl^an:  in  its*  application  to  planning. 

'        •■■7 .  ■  .  ■.    ■'  ■  • 

^^^When  thought  is  to^  weak' to  be  simply 'expressed,  it  is  clear  * 
I  pt*oof  that  it'  should  be  rejected.  "   ,  .       /  • 

\  ^  Marquis  de  Vauverua^gue^- 

PerhapsvfFTe  most  impelling  rationale  supporting  the  impl^pientation  of^ai 
f  comprehensive  affirmative  action  data  sy^J;em  is  to  provide  colleges  with  more 

time  td  take  action  steps  to. improve: ecjual  opportunity.    Currently,  far  too 
►  many  higher  Jeainiing  institutions  find  themselves  .in  a  situation  where  such  a 

large  re^ervoir-'af  staff  time  is.  investe'd  in  data  generation  (summary  and 


lary  and 
T^lementa- 

I  in  pfV^ovidin 


analytical),  that  Ifttle  time  is  left  for  the  planning  and 'actual  ff 

.  \         \  '  /  . 

\.    tion  of  ^changes  tiecessary  to  improve  ^^he  institution's  .perfonii?tnce  ii 

equal  esmplbyment  and  educational  ppportunities.^  Rl&bert  V.  Goode,.  speaking  of 

*        .  *      \  *  * 

affirhiative  actiofi  in  a  paper  presented  at  the'LSTS  DAU^C^NatixjnaV Conference, 
^ged  university  administrators  to  "manage  it  noy^*'.  *  We  woulc}  add^to  this  . 
suggestion  that  an  efficient  data  base  system  is  requisite  to  effe<;tive 
/>  .  jnaijagement.    ,  '     ^    »\  . 

Tf^purpose  of  tlH^  paper  is  present  a  brief  \liscuss1on  and  descrip- 
tion  of  the  University  of  Massachusetts  >ffinnative  "action  data  r^trieval\- 
and  analysis  system  whos^  ve^  basic  and  simple  design  requires  limited 


explanatPlorh  The  system  is  diverse  in  its  applica^ftps  and  features  the 
following  general  program  diaracter-f sties: 

.  1.  'Data  are  easily  comprehended  by  user^  "      *  ^  ' 

'    *    2t   Data  base 'is  easily  modified  and/or  expanded  >  ♦ 

3.  :Data  ypdate  i?  optimally  timely  ^     ^  -  •  •  ■ 


An  Integrated43|ita  Based  System 


*    While  the  tasic  .design  of  tjie  University  of  Massachusetts  affirmative 

action  data  base  system  consumed  approximately  60-75  person ^days  (1  person/ 

''n^)*  development  Jtime,  refiriemait  of  ||he^.stem  has'^volved  over  a  two-and-a 

halKvear  period;  smarting  in  FY  1974.    Like  most  universities,  the  impetus  for 

building  the  system  was  the  need  to  meet  pending  fe6e^  EEO-6  reporting 

requtrem^nts .    This  >eport  ijigrely  requests  basic  statistics  relative  to  the 

employment  status  of  minorities  and  women*    However,  since  limited  rnforma- 

tion  was  availat^e  from  HEW  during  FY  1974  concerning  the  data  specific^itions 

» 

for  the  EEO-6  Report,  a  decision  was  made  to  develop  a  data  system  which  anti- 
cipated a  bro^d  range  of  data  specification  possibilities;^  . 

The  Program  Master^List  Key  (Figure. 1)  sWs  the  breadth  of  fhe  prograjn 
data.elem6ntSjj  Jn^addition  to  the  EEO-^6  data  requirements,  the  program  dis- 
plays data  such'^as  position  title,  education  level  ?  civil  service  rarA,  con- 
tract  length,  and  leave  n'nformat^on.  ^TfTe  inclusion,  of  ^both  the  employee  and 

position  number  elements  enhance  the  capacity  for  high  data  base  integrity. 

*  ■    '      *      «  ^ '  .    !    *   '  '    ^  . 

Of  course,  how  the  data  is  reported  (}.^out)  is  just  as  important  as  what  data 

presented.    Accordingly,^ a  lay6u^'has  bepn  designed  which  fnaximizes  data 
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fIGURE  1  ' 
'  Program  Master  Key  List 
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Camp^us  Affairs 

POSIT  .  • 
NAME    ■  ^  TITLE  CD 

Pffsition'  Number 
Title  Code  « 


R/C/S 
*--STP/EDUC 

Race/Ci'tizehshisf^Sex 
Step/Education 
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Race  £ode 

A  =  American  Indian 
B  =  Black 
C  =  Asian , 
D  =  Spanish  Syrname 
E  "  Caucasian 

H  =  Old  not  wisl\  ta 'report. 


Citizenship  Code 
Y  «  American  Citizen 
N  "  Not  Americar^  Citizen 


Sex 

M  -  Male 
F  -  Female/ 


/ 


(classified  employ^^ 
'  onjy) 


Education  Code'.         ,  .  ,  , 

0  =  t^ot  co<j£d     . .  »  ,  •  ^ 

i.^-No  high  schbol  diploma^-ll  years  of  §chool  or  less 
:    2  ■  High  school  diplom^-12  to  13  years 

3t>:  Assbci&te*s  D^grec||f  equivalent— 14  to  15  years 

4  «  'Baclielor's.  Degree  "  *        '     .  * 

5  "  Master's* Degree  ' 

,  '6  •  blaster's  Degree  Terroir^l  537 
\   7  .«  DQciorate  Degree 

'^i^  ^  Pott  Doctoral     >  *  • 


FIGURE  1  (dontinuedl 
Program  Master  Key  Lf^t. 


-fit 


TITLE  DESCRIPTION,  SAtARY/WEEK  -APPT  FIRST/LAST  • 


WORKING  TITLE  . 

A  »  12  month 
appointment 


ANNUAL        LNTH-YRS  NEXT 

9/  14    69  I74  • 

hire  date      last  reappointment  date 

*Non-'Academ1c  Professionals 
5      '       4  9  i4  78 

years  years  next 

•  eligible  of  present  reappointmen? 

for  at  contract     date  or 
next 


reappointment 
date 


end 

contract 
ort  'a 
contract 


LV 

DATE 

Leave  Date 


Leave  Code 


TIME 
1.00 

.50 


or     •  I 
of  current  C 
ract  for  anyone 
non-multl -year 


L  =  Leave 
S  =  Sabbatical 
M  «  Mill  tar  J' 
Termination 


FS 


JOS 
CLASS 


full    Funding  Classified 
time  Source 

•« 

half      01  60  ^  Office/Clerical 

time      02  70  =  Paraprofesslonal/ 
03     '  Technical 

FD  80  »  Maintenance 

OT  90  »  ^lled  Craftsmen 
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♦Faculty 
TOY 

Tenure 
Decision 
Year  • 

TEN 

Tenure 


/ 

X 


2  78^-79 

2nd  Semester, 
.4978-1979 


10 

20 
30 
40 
50 

21 
31 
41 
51 


Professional 

•  •   Title  Function 

Sta'ff  Administraiir  With  tenured  faculty 
status  in  an  acaHm-ic  department 

Staff  1 


Staff  Administrator 
Staff  Associate 
Staff  Assistant 
Titled 

Staff  Administrator 
Staff  Associate 
Staff  Assistant 
Titled 


Staff 
Staff  . 
Sta* 

-Administrator 
Administrator 
•  Adufnlstrator 
Administrator 


.     T     -  Faculty 

Codes  1  t-hKough  6' 

1  Professor 

2  Associate  Professor 

•  5  Instructor 
6  AcAdemIe  Coordinator 
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^'  presentation,  while  minimizing  userN^rom^H^ehension  problems  (Figure* 2d  and 

Figure,  2b)-    Our  experience  has  been  that  once  given  the  Master  List-Key,  users 
have  experienced  mtle  or  no  difficulty  in  clearly  understanding  the  Master 
List.  .  ,  ,  . 

Again,  the  comprehensive  yet  t)asic  design  of  the  Program  Master  List  i§  • 
.  characteristic  Of  the  hardware  and  software  requirements  which  in  turn  result 
,  ifi  a  simple  but  streamlined  integrated  data  base,  system  design  {figure  3),  i 
The  Tact  that  the  implementation  d?^he  University's  affirmative  action  data 
system  required  n'b  new  additions  toMts  basic  hardware  and  ^software  package  is 
one  of  its  strongest  selling  points.    The  .hairdware  installation  at  the  Univer- 
sity Qf  ^jJssacRlrsetts  torT-Sists  of  an  IBM  370/155  utilizing  a  DOS/VS  operating 
system  jsin^  time'sharing  facilities.    The  software -consists  of^am\ANS  COBOL 
^•program  (generation  of  basic  reports)  and  the  Data  Analyz.er  Retrieyal  Package 
'   (PART  -  generation  of  analytical  reports).  '  ' 

While  there  are  many  important  features  in  the  system  design,  perhaps 
the  most  important  is  that  the  system  data  base  is  linked  to  both  the  Personnel 
^  and  Position  Master  File.s.^  These  two  fi,les  comprise  the  core  data^e  for 

the  Univer§ity*s  overall  DBMS.    The  benefvts  of  this  integrated  comLon  data. 
,   base  are  obvious.    Another  system  feature  wdrthwhile  comrfientin'g  on^is  -the.,, 
option  to  gerrerate  two  different  types  of  reports.    Users  may  request^an 
indfvidyal  listing  (Master  List)  or  analytical  tables  (DART^Sta'tistics) .    The  . 
DART  oi^tion  also  allows  for  almost  unlimited  additio^i  of  x\^m  analytical  tables. 
4^kiBwise,  the  Master  List  is  designed  tg  allow  for  reasonable  e^cpansipn.  The 

''seleclj^on  criteria  utilized  in  requesting  both  report  types  are  shown  .in  ^ 
•  « 

Figure  4,    A  future  option  of.  the  prdgram  will  involve  the  generation  of 
prediction  tables.  "  . 
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Cost  and; Benefits  '  ^       ^  '  "  " 

• — ' — — T:  -  ■  •  :, ;  '  • 

5ince'  the  purchase  of  new  hardware-  or  software-Was  not ^required  fn-^   .  .<  ^ 

*  '      "  '  »  .  f  * 

putting  up, the  system,  the  only  cost  involved  prdgramner  time  and- materials.  ^  ' 

It  has/earlier  been  noted  that  60-75  person  days  (FTE)  were'r^uire^  to  design^ 
^  *  "  '  «• 

and  implemcfnt  th^  system.    Translated  into  development/redesign  cost  of  $65/ 
day,'-this  amounts  to  a  total -cost  of  $4,000  -  $5,000r  This  investment  compares-v. 
very  favorably  with  the  commercial  packages  available  for  affirmative  afition 
data  retrievals  these  packages  consist  of  basically  two  types:  V 

1.  Separate  affirmative  action  data' retrieval  packages  pritrey  ^  -    <  J 
from  $7,000  to  $10,000  ^ 

2.  Complete  personnel  system  packages  priced  froffi  $20,000  tl)  -'"^^^ 

—  -  .$4g,ooo  '  *   .  .        ^  •  • 

Commer>ting  further  on  these  commercial  packages,'  it  js  imp(\rtant  to  riote  that 
these,  data  retrieval  analy^^is  sy.stems  appear  to  be  less  comprgfietnsive  than  the 
system  at- the  University  of  Massachusetts.    Besides  the  co^t  benefits  of  t^Te 
system  (dev^+«pment  ,and  maintenance ^costj  there  are  other  ben^its  such  as  the 
multiplicity  of  applacajtions,  ti'mely  updating,  and  ease  of  program  expansion, 
the  following  is  a  list  ^|^ome  t^f^t he -system's  spplicatioris:  . 

.   1.    Completion  of  federal  affir^tive  action  reporting  requirements  ' 
2.    Co|gp>etion  of  state  affirmative^action  reporting 'requirements 

..     '  '  .    '  -  ■ 

3":^  Assessment  of  salary  equity,  requests  \^ 

^  *  '  '  .  * 

."^  4.    Jnformation  fbr  internal  •affirmative  action  planning 

^'      5*.    ^'erification.of  staff  as  of  a  particular  tl^^e     .  ' 

J     .6,/  Calculation  of  personnel  •sala,r>^  savings 

7^.   Comparison  of  various  .staff ing  variables  by  campus 
'  '   i  •    .  ,  •     ,    •        ;  . 

8.    AnBly/$is  o^  te^inatii^n  characteristics  ;  ^ 


'  9/ VAs$fissment?wr  ^eiff  ^r^owjtio^  patterns 


,10,5'Tnacking  of  tenure  delist ons 


-^s*-an  Integrated  data  sys'tein,  a  single  update  of  common  data  provides 
alV  ajJplicatiq^ns  with  neii»infQrmati(j|n  simultaneously.    Therefore,  the  total 
^ntjegrated  system^  is  able  to^prbcess  new  data  imnfe4i?te1y  after  update.  The' 
ot^pr  noUd.s:/stem. benefit  relates  rb  'the^useof  the  DART  option.    The  i)i!\RT 
package  not  only  facilitates  syst^  #)^arvsion  tut  alio  provide!  users  Jth6 

opportunity  .to  design  their  oWn  sub-progpams.  .This  benefit,  ^perhaps  more' 

\  "  >:       ^       •      V   *     •    ^    '  * 

than  any  ftther,  captures  the  essence- of  the  data^- system-^slifiplicity.      ^  v 

•  ■  i-'  '  ■    ^  ■  '  ■ 

"In  chara(^ter,  in  manne;np,  in' ^tyTe^ 'in' alU  things ^  ^ 


•   ^  Henr^  Wadsworth  ifongfello^ 
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*•  TRENDS  rtJ  EDflfcATlON  DATA'  BASES ; 
PRESENT  ANj^FUTUJ^  APPIilCATIONS  AND  CAg ABILITIES 


John  R.  Roberts 
f    Staff  Associate 
Natiorijtf!  Education  -Data  Library 
'  Washington,  D./  C. 


*  t 


This' paper  dis'cusfees  the  present .  natiohal  databases  , 
'situation  in  |}igher  education;  tl^t  is,  availability  pf  / 
.   data;  methods  of •  retr^^X^l ,  and  uses  made  of  the  rtetriWed' 
\^data.     This  paper  also  discusses  tcend?  "which  will*greatly 
enhaftc^  the  uses  of  databases;   including:     a  computerized 
cataloging  system  for  classification  of  data  eleiAentS;  ^ 
a  modular  retrieval  •  system  (ECjSTAT  is  cuTretitiy/working 

.  on  this);  increasing 'reliance  on' microfiche ;  and  qomputer 
graphics.     Some  pf  tlfese  techniques  hive  already  been^ 

.developed;  others  ar6  still  being  developed.,  ^  ' 
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'     ♦         ^       TpaypS  IN  EDUCATION.  DATA  B;^ES  . 

'•^'^  •  ^VrESEnF^AWD  FUT\lS!''APtoCAt^ONS  AND  ItirAPABIIilTIES^  ^  ' 

I.    ItfTRODUCTION      .  '             '          ^     ^  *                            .  \ 

This  paper  discusses  the  present  Situation  of  national  data  bases  in* 
htgher  education  and  gives  suggestions  for  future  deyel-opments  and  en- 
hancements.  ^Jhe  paper  limits  Itself  to  data  bases  collecting  information 
on  a  natit)nal  ;level  because  more  and  more  administrators  and  decision  ' 
niakerjs^are  realiiirsg  that  they  need  national  data  to  formulate  a  Tiable 
t)olicy  or'make  5  good -decision  A  In  discussing  data  dissemination,  • 
the  paper^refers  to  the  dissemination  of  data  which  are  in  the  public 
domain.    It  .is. hoped  that  some-of  th^uggestions  will  not^only  serve 
as  food  tor  thought,  but  will  in  fact  be  implemented  in  the  near  future.- 

THE  PRESENT^ DATA  BASE  APPLICATIONS 


St  offices,  of  institutional  research  .at  major  universities  or  ^ 

fcol  leges  ^111  ag/^ee,  there  is  a  wealth -of  data  abbut^the  »un4versi ties' 

and  coUegej^  for^  PPl^  decision  makers  to  use.    As  most  decision  or 

olic^malff/s  in  hi^hei? 'education  will  agree,  there  jlist  aren't  Enough 

uMb!lerdata*>vail;|bf^  for  policy  decisions.    The  data  are  being  collected, 

bif^t  they  are*  not  iieing  piit  into  a  form  which 'the,  policy  makers  can'easiTy 

GoUegf^  and  universities  fill  out  myriads ^of  forms  and  put  out  . 

thousands  o€  reports  a  year.    Who  does  anything -with  all  this  informa- 

-tioo  once  ^t he. report  is  published,  or  the.-form  is  completed?  Obvij)usly, 

there  ^irfe  usua^lly  in-house,  one-time  uses  for  m6st  of  this  information; 

but  mjiflfy  times  the  report  is  made  with  almost  no  one  noticing' it,  let  > 

alonej  lining  the  information  in  the  report.    The  problem  is  that  therje 

-is  not  4  central  ^ace  or  organization  to  take  care  of  data  1n  higher 

'leducation,*  sp;there  is  no  one  sourte  to' which  to  go  to  find  data  in 

.  *  '.  -  "  '  . 
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There  does  exist  a,  vdst>«H*««tUy-^y  Ww^dWl  dat*  sources  in" 
h'i^her  fe*ducatl0rti  -  A'lmd^t  ^very  instUu'tion  has  sane  type  of  infoma-. 
tion  system.    But  bringing  all  this  information  Jpgether  is  a  tremen-, 
dous  task,       probably  not  worth  the  time  and  effort  for  most  people. 
There  are  several  national  sources'  for  data  in  higher  6ducatton  which 
have  tried  to  select  forms  ^f  data  which  a  policy'maker  or  researcher 
might  be  able  to  use.,  These  organizations  have  put -together  dataj^ses, 
seeing  that  the  only  efficient  method  to  deal  with  the 'quantity  of 
information  is  in  an  automated  fashion. 

What  Data  Is  Available?  ,  '  • 

■  I 

Thel^are  essentially  three  central  sour^s  for  locating  data  iri 
the  field. of.  higher  education.    The' broadest  <jf-  these  sources  i^  the 
Reference- Guide  to  Postsecondary  Education  Data  Sources.^    Thi^  is  . 
pi^lished  by  the  National  Center  for  Higher  Educatian  Management  Systems. 

•A  secoad  Source, is  the  Catalogue  of  Selected  Machine-Readable- Data k 
Bases  fgr  Postsecondary  Education^  published  by  the  National  Education 
Data  Library.  *This  is  an  inventory  of  data  from  both  public  and  prrj^ate 
sources  which  is  in  machine-readable  form.    It  limits  itself  £"0  da^a  in 
higher  education.  •      '    ,  „  .  v  " 

■  ^he  third 'sOurc^  fs  the  Directory  of  Federal  Agency  Education  Data 
Tap.es^  put  together  by- the  National  Center  for  Education  Statistixs.  Tht? 


iKatherine  K.  Allwan,  A  Reference  Guide  to  Postsecondary  Education 
Data  Sources  tBoulder.  Colorado^  NCHEMS.at  WICHE,  1975).  .-. 

2john  R.  Roberts^  Catalogue  Of  Selected  f'taghine-Readable  Data-XBases 
for  PQstseco-ndary  EdiJ^tion  (Washyngton,  D.C. :  Na-tional  Education  Data/ 
Litrary,  197^).  '    "  . 

■^BarbaraA.  Feller,  Dfre<^tory  of  Fgdsi^ft  Agency  'Education  Data  Tapes^'/ 
(Wasjhrington,  D.C. :  VJa,tional  Center  for  "Education  Statistics,  1976). 


.  V 


-  contains  a  listing  of  data  from  the  federal  government  %iich  has  been  put 
on  magnetic  tape.  ^  It  does  not|||rimit  itself  to  data  about  higher  educa- 
tion, but  also  includes  data  from  elementary  and  secondary  education. 

It  looks  at.  education  in  the  bfoad  sense  of  the  word  and  includes  informa-  \. 

*      *  • 

tion  about  manpower  supply  and  demand,  demograpliy,  libraries,  and  federal  *  '  , 
outlays  -for  education./     ♦        *  *  . 

All  three  of  the  above  sdurces  furnish  the  reader  with  infonpation  about  . 
where  the^data  can  be  obtained  and^  in  what  form.    They  ^Iso  give  the  name 
of  a  person  who  should  be  contacted. to  obtain  the  desired  data.- 

Present  Data  Bases  ^ 

"  : — ■  ^    1  . 

There  presently  exist  three  nat^al  datS  tases  dedicated  to  higher  ^ 
education  which*can^be  accessed  by  the  general  public.    These  systems  are  . 
^         the  Education  Resources  In^formation  Center  (ERIC)  of  the  National  Institute 
of  Education,  EDSTAT  II  of  the  National  Center  for  Education  Statis^'cs; 
.^nd  the  database  of  the  National  Education  Data  Library  (NEDL).  i 

ERIC  is  a  bibliographical  retrieval  system  and  was  designed  to  pro- 
vide rea^dy^^ccess  to  education  literature.    Abstract's  from  Research  in 
. Education  anoXfrom  Current  Index  to  Journals  in  Education  form  the  basis  ^ 
for  the  data..  Each  abstract  is'  indexed  with  a  series  of  descriptors'  from 
t-he  Thesaurus  of  ^RIC  Descriptors.    Searches  are  ther^undertaken  by  com;  • 
bining  a^seri-ps  of V^^criptors  through  Boolean  logic  to  th'e  subject  cate- 
gory or  ca-tegoriesf at  which  the  user  wishes  to  look.    The  user  obtains  ' 
a*  list  of  abstracts  thx'ough  a  search,  and  from  this- list  he  decides  at 
which  articles  he  or  sh^  wishes  to  look.    There  are  ^16  cljearinghouses  in 

\      *  ^     *  r 

the  ERIC  system,  each  having  a  specialty  area  about  which  it  is  responsible 
for  acquiring  educational  da^a.    ERICwill  providi  the  user  with  a  list 
of  abstracts  and  ^so  the  art'icles  or\  micro  fiche  if  the^^user  wishes.  The 
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ERIC  system  can  be 'accessed  by  an  ERIC  staif  person,  and  the  length  of 
time  to  service  a  request  is  usually  about  a  week  because  the  desired 
information  i^s  printed  on  a  higR  speed  printer  at  the  computer  site,  then 
mailed  to  th6  office  where  the  request  originated,  and  thin,  in  tura. 
mailed  to  the  person  orfginalj/  requesting  the  information. 

.•  „         This  is  .nrft  a  very  efficient  way  of  accessing  th^  ERIC  da^  base. 

^  A  time  lag  of  one  week  is  just  too  long.    A  research  assistant  could  go  to 
a  library  and  find  the  appropriate-art4cles  in  one  or  two  days'.    For  this 


'reason,  the  generaVpublic  is  gi\;en  access  to  the  ERIC  data  base  through 
the  L«bckheed' DIALOG  Information  Retrieval -Service  which  is  a- division  , 
of  Lockheed  Aircraft  Corporati^on  based  in  Burbank,  California, 
is.  Of  course,  interactive  and  on-line.    Once  the  desired  abstracts  are 
located,  the  user  still  has  to  request  from  ERIC  thal^  the  actual  articles 
be  sent  to  him  or  her  either  in  "hard  copy/form  or  micro  fitbe.  ^ 

The  ERIC  system  is  a  very  comprehensive  system*  in  terrnis  of  educatiopa^l 
^  >  research,  and  many  articles  which jnight  be  difficult  to  find  can  be  Ob- 

tained in  micro  fiche  through  the  ERIC  system.    ERIC  is  the  best  biblio-  - 
graphic  retrieval  system  which  higher  education  has. 

EDSTAT  II  if  a<lata  base  containing  actual  infontiai^ion -^out  higher 
education  institutions  as  opposed  to  ar  bibliographic  data,  base.    Raw  data-  ^ 

♦ 

from  the  Higher  Education  General  Information  Surveys  (HEGIS)  make  up  the, 

••   *-buU  of  the  £DSTAT  11  data  base;  howev^er,  the  data  base  also  contains 

data  from  some  of  the  other,  federal  governmental  agencies.    ^DSTAT  II  , 

'  ,•  .  -  trarT'be  accessed-By  the  general  public  using  a  terminal  with,  an  accoustical 

'     ho'ok-up.    The  system  is  operated  through  INFONET.  .EDSTAT  II  uses  a  retrieval 

•  language  called  "System  2000".    System^  2000  is  faiVl^lexible.and  can  be 

.    '-used  ifor  a  variety  of  statistical  analyses.  '  The  disadvantage  is  that  only 
•  '  '  '  • 
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a  limited  number  of  people  are  familiar  with  the  language,  and  'it  takes 

,  *        '        •  •  • 

Someone  with  a  basic  understanding  of  computers  to  learn  the  lajj^uage. 

EDSTAT  II  is  the  largest  data  base, organized  by  institutions,  which 
provides  access  to  the^general  public.    The  information  which  one  can 
access  ♦includes   almost  all  of  the  HEGIS  data  over  the-^st  three  or  four 

•  years.    So  one  can  conceivably  put  together  trend  data  for  the  past  few 
years,  and  from  this  data  put  together  forecasting  models.    At  the  present 
.time  EDSTAT  II  is  trying'to  pq^together  a  broader  scope^of ,data  by  putting 
on-Hne  other  federal  'data  bases  which  relate  to  education.    Also,' ^DSTAT  II 
at  the  present  is  Velativeif^xpensive  compared  to  the  data  base  of  ^he 
National  Education  Data  Ltbrary.    The  National  Center  for  ^Education  Statis- 

^  tics  is  working  on  keeping  the  cost  of  fDSTAT  II  low  so  that  a  greater 
niSftoer  of  uSers  can  access  the  system. 


The  National  Education  Data  Library's  data  base  is  similar  to  EDSTAT  II 
in  that  it  contains  data  about  institutions^n  higher^^e^cation.    The  Data. 
Library  ha^data  from  private  as  well  as  public  sources.    The  retrieval 
language  which  the  Data  Library  uses  is  called  the  Data  LibVary  Access  Langu- 
age (DLA).  ,  It  is  a  user-oriented  interactive  language  designed  so  that 
someone  with-  little  computer  background  can  lelirri^the  language  in  a  very 
short  periodjpf  time.         is  designed  as  a  retrieval  lang^iage  s.o  that 
=  thpp^tati'stical  analysis  that  one  can  do  using  DLA.i^  limited  to  fairly 
'simple  descriptive  statistics  such  as  standard  deviations  and  means, 

The  National  £ducation  Data  Library!^*  data  bjEle  can  be^accessed  by 
'the  .general  public  using  a  terminal  with^an  accoustical  coupTer.    Since  the 
Data  Library  does  net  keep  as  many  files  on-line  as  EDSTAT  U  (although 
both  data  bases  .hav^-the  ability  to  put  up  new  files  in  a  very  'short  timeH^ 
the  cost  at  r^rieval  is  significantly- less.   The.  Data  J.ibrary  is  alsa 
attempting  to'expancLits  library  of  tapes  to  include  not  only  "education 


•   .  ■  >•  '    '  -  ■  ■'. 

data  by  institution,  but -any  data  which  might  influence  education  decisions.,  ^ 
This  would  include  'state  and  local  gove^coment -expenditures  or  manpower  , 
supply  and  demand  data,  for  example.        ,         *    .  * 

How  Is  the  Data  Used?        '  '        '  '       ^  ^ 

This  is  a  question  vih^h  should  be  given  more  consideration  than'it  *  '  ^ 

-  is  presently  getting.    Information  systems  containing  data  abaut  higher  • 

education  on  a  national  level  are  a  relatively  new  thing.    The  information 

'  has  been  available,  but  no  one  could  afford  the  time  or  amount  of  effort 

to' get  the  information.-^  Sa  decisions  were  made  without  using  the  most 

precise  data 'which  were  available^   As  a  member  of  a  New  York  state  legis^- 

lature's  staff  on  arecent  Information  in  Higher  Education  Seminar  put  - 

^  ^      on  by  the  National  Education  Data  Liljrary-said,  "Ttiere  are, two  things  t)iat 

you  don't  want  to  see  being  made:  -htftdogs  and  laws."   This  also  apfJlies 

to'  laws  about  higher  education  and  decisions,  made  at  the^state  level  in 

higher  educat^ion.  *  '  '  ^        .  * 

, '  -  ,  "  *  * 

Until  fairly  recently,  decision  makers  tlidn't  have  agcess  to  good 

•  -  \^  *  '  ^ 

data  and  therefore  had  to  make' decisiohs  the  best  they  could  with  what'tHey 
-  \.    had  available  to  them.    This  is  no  longer  the  case,  however.   Anong  ERlCy 

EDSTAT  II,  and  the  National  Education  Data  Library,  information. about  hijgher  , 
education  is  being  callectel^tind  pdt'in  a  form  where  it  can  be'  easily-  • 

/\  •  A  

retrieved  and  analysed  at  a  minimal  cost. ^. No  longer^oes  one  have -to  wait 

^         •  #    ■  ^,  * 

•       seveVal  weeks  for  a,  report  cbmparing  enrollment  *at  state  schod^  in  California 

■  '    *•  ^      '  '  .  •  ' 

.to  enrollment;  at  state'schools  in  New  York.  •  '  ,  , 

'    ^    '  TtTtsr-CHTT  be  done  in'  a  couple  of  miruites  on  ei'ther'  of-^tl^e-^STAT  II  • 

or%DL  systems  with  minimal  effort  an^low  cost.    If  one  wanted  to  find  " 

■  •     •        '      •  ^  /  '  \ 

recent  articles  or  research  about  enrollntent  in  th^^se  two  states,  ERIC  ,would 

3i|be.a  convenient  way  of  doing  this.    It. i|. Jieyond  the  scope  of  this  paper  td,^ 


discuss  the  best  method  qf. making  a  decision',  but  it  seems  apparent 
that  the  more  rel.iable.da^ta  that  a  decision  is  based  upon,  the^better  that 


decision  will  be/    '        ^     '  .  ^  i 


TheL^state*of  the  art  fo^higher  education  at  this  time  is  such  that 
the  only  major  automated  ^syst^s  for  retrieving  information  which  can^  be 
accessed  ,>y  .the  generaV  public  ate  the  ERIC,  EDSTAT  Ij/and  tJEDl' systems. 
Each-of  thes§  'systems  is  primarily  a  retrievaj  system  with  the  EDSTAT  11^  ^ 
and  NEDL  systems  having  the  capability  of  doing  simple  analysis.    The  next 
section  of  -this  paper  deals  with  appi icatioh^f  data  bases  in  other dis-  ^ 
ciplines  as  an  example' of  possibilities  "for, future  uses  df  data  in*+iigher 
education.    .  \ 

Data  Bases  in  Other  Disciplines  '  .  . 
 "  ■  ' —                     .                             *  ^ 

Ttiere  are  riumerous  commercial  'data  bases,  in  other  disciplines  besides 

higher  ^ducaXion,  currently  in'use,     This  *paper  will  present  a  few-i#"give 

examples  of  possible  directions  which  highe\education  d^ta  bases  might  take 

1), LEXIS  is*  *a  data  basje  provided  by  Nfead  Data  Central,  Ipo.    It  is 

used  for  research,  1n^  lav.    It  currently  contains  Ijiws  and  £?Se3  for 

approximately  ten  stages.    ForVexample,  the  "1  ibraVy^^or  the  state 

•of  New  York  contains i  ,  "   •       .  ^     *    .  \ 

'Consolidated  Laws  of  Ne^^ork  '    .      .  /  * 

_  '  "New  Yoiik' Reports  and  fHw  York  Reports  2nd  Serie?f. 

Mew  York  Appellate  ^vision  Reports  2nd  Series 

New  York  Wiscellaneous  Reports  2nd  Series  •         '  '    *  - 

LEXIS  is  available  through^emote  terminals  to  anyone  who  wants  to 


use'i-t.    Essentially  it  is  a  retrijeval 


cases.   The  retrieval  language  is  very/kimple  and  n6t  dependent' upori 

the  us«r  requested  a.  search 


SMe^fic  tfldex  words."  For  instance,  07 


ystem'  for  laws  and  ^burt 


for  the  W0rd^."ponution\. every  case  il 


the  specific  library  wit^Tyj^ 


which  thfe  search  was  requested 'Which  con]:ains  thp  word  I'pollgt'Kin"*  - 
^ jpuld  te  cHed;    This  means  that  there  is  no  abstracting  of  the,.  . 
laws  or  cases  and  that  a -systems  person  does  not  >iaye 'to.categor-  * 
ize  all  the  laws  and  cases  into  some  Indexiftg  system.    Once  the  . 

^    -  I   ?  1     .  V.'  ^    *  -  ^        c  -    ^  ill 

number  of  c^es  or  Taws  ha«  been  narrowed  down,  the  user  can  search^ 
.  through.  the^^peKinept  laws  and  cases  using  KWIC  <k'ey  work  in  con-.  ^ 
texV^.    This  pennits-the  ii§er.  to  view  .only  those  textual  portions 
which  contain  one  or  more  of  the  search  words  or  f)hras^  used  in 
•the  request.  '    .  v 

>  .The  nice  feature  of  this  system  is  that  ther^  is^no  rieed  for 
a  thesaljru^^f  index  words  for  retrieval  of  information.  'It  does  . 
%aye  a  tremendous  amount  of  tiro?  fprthe  law  firms  which  d<Luse 
the  system.*       -  .  '  . 

^  ■  •  *  >  ^ 

2)  CRIS  (Current  Research  Information.  System)  is -a' clata  .base  put  to- 
'  Ciether  by  the  United  States  Department  of  AgrtcuttirrF.     It  was' 

jdBsigrred  to  help  peop1e_  keep  Abreast,  of  reSearc-h.  in -agriculture. 
It  is  siMlar  to  the  ERIC  systeiti  in  that  it  cqntairjs  abstracts 
from  research  reports,  but  H  is  rm^e  current  irthat^-also  ' 
keeps  track' of  6n-gbing  research  projects'.-  Therefore,  tl^iis  data  ^ 

^  -  ,  .  ,  - 

.  base  is  continually  up-dated.    The  retrieval  system  is  similar  to 
ERIC'S  in  "that  both  use  a  key  word  retHeval  method.    The  advan^ 
ta^fe  of  this  system  is  that  it  contains  abstracts  from  research    '  ^ 
projects  which  haven't  been  published  yet.  ,'  ' 

3)  SCORPiO  (Subject-Content-Oriented  Retriever  for  Processing  Infor-  » 
ma^tion  On-Line)  ,fs  a  system  developed  for  the  United  States  Cortgress. 
1^1  s  data  base  contains,  among  other  data,  ^^thfe  laws  which  have 
been  proposed  in  the  present  session  of  Congress* and  for  the  previous 


^     • V      session.    The  user  can  retrieve  Itestracts  or  suniriaries'of  specific 
•V:!-  ^    laws  or  print  thfe  entire  law.    A  user, can  search  on  a  Variety  of  . 

^  •  subject  kej  words  or  he  can  search  -on  the  namjB  ^f  the  Senator  or 

•  Congressman,  submitting -the  bill.    SCORPIO  is  designed  for 'the  person* 
wjio  is  not  fam^rliBTitwith  computers  or  cortiputer  s^sterffe. 
4).The  Information'Bank  of  t^e  New  York  Times  is  a  data  base  containing 
,  abstract?  from  curt^ewt  per^cficals.    The  retrieval  method  is  similar^ 
to,  tRIC^s Retrieval  method.  /AbstractiS' can  be  retrieve'd  by/earch- 
•ing 'wit;lx  combinations  of  designated  key, words.   The  Information 
,  ^Bank  dan  be  accessed  by  the  genreral  publi'c  through  remote  termi^naTs.  - 
^  The  significanpe'of  this  d^ta  base  is  its  scope^  See\ab1e  1  for  • 
agisting  of  periodicals  and  newspapers  included  in  this  data  base., 
'5^)  Data  Resources,  •Incorporated  is  a  private^ firm  wliich  ha^ a  data 
>  •       base  o'i^ecpnomic  in(Mcators  ^ivailatile  for  use      the  gfeneral  public 

8n  6  Siibscriptioji  basis.  ^iPie  can  access  several  xlifferentr^teta  ^ 

\  -    •        V  '  .  '  ^ 

^  banks  iji, the  system.    A  1  lasting  .of  Ihe  scape  of  tf)e'data  is  p^o-  j 

"  ,         vide(^.  in^^able^  2.   Jhis  systan  is  accessed  by  a  remote  terminal. 


1^ 

) 


The  significance  of  this  system  is  in  ^ts^so/tware  packages.  •  Orte 


xan  print^ report^  and  retrieve,  information,  bu(t  alsx)  there  is    ^  » 
an  interactive  facility  for  dismaying  time  series  data  in  graphic   '  ^ 
form".    The  software  also  provides  a  variedr  .of '^estinpation  and  .statis-. 
,  tjciil  procedures  tis^d  in  economic  analysis...  ATthough  this  system 
.is  one  of  the  mbre'-^xpeasi ve  ^fe^stetfiiy^^  this,  paper,* it  . 

*  is  one  "of  the  mo^t  sophisticated.   "V^iiTtih^/  ip  the  use  0/  this,  sy^fti 


oply  lakes  three  consulting  days.  •'.  .    ,      *  ■, 

^      ^  The  above  .$.y.$tems* are^yurre^^  o'n  operatnon  and -bpferating  supc'ess fully. 
Bach  system-'is.  different i  and  each  ha?^?§?rttH:es  which  i;he' present' national  >. 


TABLE  1  . 


ui 
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fERIODICALS  AND  NEWSPAPERS  INCLUDED  IN  THE  NEW  YORK  TIMES  INFORMATION  BANK' 


General  Circulation  Newspapers: 

Atjanta  Constitutioir 

Chicago  Tribune 

Christian'*Science  -Monitor 

Houston  Chronicle 

Los  Angeles  Times 

Miarrri  Herald 

National  Observer 

New  York  Times 

San  Francisco  Chronicle 

Washington  Post  *  ^ 


business  Publications: ^ 

Advertising  Age  % 
Alheri^an  Banker; 
Automoti  ve'NeVs 
Barron's  - 
Business  l^ieek 
Editor  and^  Publ  isher 
Forbes '  . 
Fortune,^^  7  . 
Harvard  Business  Review 
Journal  of  Commerae* 
Wall  ^Street  ^Journal 


^  Torgiqn  Affairs: 


Atlas    .    .    ^    • .  \. 

-Economist  of  London 

Far  Eastern  Ecbnom;krT?e7tew 

Foreign  Affaors  ^ 

Foreign  Policy  . 

Latin  America 

Latin  America  Economic  Report 
Manqhesjter  Guardian- 
Middle  East.     /  . 
Time^^of  London'  * 


Science  Publications: 


^  ,  Astj^onautifcs 

Bullet^in  of  Atomic  Scientists 
Industrial  Research 
-Science       .     '  . " 
Scientific  Americfin 


Newsweeklies ,  Mdtfthlies,  Quarterli^^s: 


Afneri^n  Scholar 
Atlantic 
Black  Scholar 
Commentary 
Commonweal; 
Consumer  'Reports 
CgYrent  Biography 
.Bbony  -  ' 

Harpers  - 
Nation  (The) 
National  Journal 
National  Review        .  * 
.  New  Republic  "  , 
'New-  York' 

New  York  Review^ 'Of  Books 
New  Y^rkrf  * 
\  Newsweek^ 
Psychology  Today 
Saturday .Review     ^  , 
Spqrts  Illustrated  : 
Time^    \  '      • '/  • 

US  News  and  World  Report 
#  Variety  '  ^ 
: .Vil lage  Voice  •  / 
Washington  f^onthly 


^  "  \ 
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DATA  SOURCtS  0F'6ATA  RESOURCES,  INC.  DATA  BASE 


FDIC  Call  ^Report  Data  ,    .   -  '  , 

Hlib  Housing^  Survey  -  Publ ic. Housing  Default  Study 
NABE  Economic  Outlook  Survey    -       $  ' 
Vwulti -National*  Corporations  Survey  • 
S^ederal  Budget 


6)  Justice  Department  Victimization  Survey  -  13  Cities 

7)  OECD  Trade  Series  C  *    '  *  ' 

8) ' WPI, Price  Data  Barrk  ' 


I     9)  IPI  Price  Data  Bank 

^  - 


f 
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ERIC 


ffRa  bAse' systems  in  higher  educatio^  ^do  no*  pbssess^    In  the  nea*^  future" 


some*.of  the^s^e  features  could  very  easily  incorporated  into  tfata  systems 
in  higher  .ediica^tifin. 


nil  FUTURE^  CAPABILITIES 
Future  Directions 


The'  five  Systems  4n  the  previous  sect i an  63ch  demons tra,te  6ne  feature 

\      \         ,  *  .   -  * 

-wliich  jnight  be  -fruitfully  applied  to. a  higher  education 'information  data\ 
bank.   _LEXISJi\s  the.  feature'of  beip|^able  to  sjearch  on  virtyalTy  any  word 
which  Jthe  user  can  come  up  with.    Tlte^user  does*  not  have  to  categorize 
t<fl  research  area  into  a'naV^rowly  defined,  indexing  system.    Any  reference  • 
to  specific  worsts  (^r  phrase^  can  be,  retrieved.    This  feature  might  be 
;usefu1  in  V  system  like  ERIC, when  the  researcher  wants  to  find  any  research 
which  has  any^conneotion  whatsoever  with  his  Subject  area.  . 
^ ^    .  CRIS  is  constantly  being  updated  and  contains  ^ibstracfs  of  research. 

prt)jects^  ^hich  hav-e-^gjiH^e'en  pub!  i shed- yet^ '  This  type  of  system*  might  be  ' 
/ve\y  useful  for.  a  (^TOisiplj 'maker  wjio  wanted  the  vfery  Jatest  ififormation*  \  * 
about  a  specific  subject  .ar^a. .  Through,  this- -type  bf  sysflm  the  decision 
•/naKer  would  be  able  .ta  get  in  contact  with  pe'ople  who. are  just  finishing*  ' 


or  in  the  process  of  doijig  rese^ircf!  ^  th^  area^ln  which  the  decision  miker  >f 

•  '        '    .  •  V.  ,\  ,     :  .  ■  ■ 

IS  interested.  '      ^    ^   ^        ^  *  ,  - 

"       SCORPIO  carries  CRIS  one  st^p  further  in  timelines^  In  SCORPJO  the 

user  surveys  bills  that  have  been  proposed  -  sometime  they  pass,  "feometim^s 

they  die.    One  possible  use  in  higher  education  for  thi*s  ty^^^t;  system   ^  . 

wou'ld  be  for  gbvj^fnment  grant  proposals.    It  might  be  of  N^lue  toK^^  ^^^^^tf^ 

writing  a  grant  )for  the  Office  of  Education  or  other  government* or  private  * 

'    V-  .  ^ 

-agency  to' r.evi$w.4)as1»  proposals  .which  were  given  money  or*  rejected. r 


«63  g 


«  •  -  *  •  *  • 

•The  Infonwtion  Bank  of  the  Nt^Yqrk  Tim^s  is  imt)ortant  because  of 

•  the  scope  of  the. data  in  that  data  tasfe.    It  draws  upon  sci'ence  publica- 
tioris,  ^sines^  publicalions,  newspapers /  and  general'' period! Ci*tir  Too' 
often  in  higher  edutation  re^ear.cheips'and  decision  makers  get  stuck  in 

,    -    ,        *  ^  '   '    I        '  y    '  '  ^ 

•'the  'ivy  towenand  c^on't  know  how  to  get  out.    At  the^  present  time  th'fe 
most v»ide^y  used  data  in  higher  education.-research  and  PQlicy  decisions 

/  are^th^e  Higher  information  Genera],  Information'iPiirv^y  daw-  JJowever,  if  *^ 
^one,  makes  a  decision  or  fefsearch^s  a  problem  in  a  matter. as  simply  as 
raisfng  tuition  at  s^tate  institutions  wfthin  a  particular  state,' there 
are  a  wide  variety  of  parameters  which  influence  the  effect  of  suc^i  a 

change.    At  the-preseot  tirrte  tn?  ehroTlment  projections  would  be -the  most  ^ 

'  ^  .  '      \  r 

likely  fig'ure^s, 'tp  look  at  for, a  change  of  tujtion  decision.    H9wever,  there 
'  is  a^vaijiety  of  reason^  why  enrollment  would  fall  or  drop..  'One  has  to 
^  look  at  job. supply' and  deroanrf,  family  income  of  students  attending  the . 
school,  and  the'refajons  which  the  students  attend  school,  to  name  jifst 
a  few  things  affecting  the  decision'    Most  of  this  data  is  aVa'ilatTe, 
but  it  is/^much  too  time  consuming  and  expensive- to  put  together.    For  this 
•  neason  it  would  be  benefitial  .fdr> systems, In ke  EDSTAT  II.  and  NEpL  to  e<- 

*  pand  the  tvpe  of  data  which  they  ar,e  fnaking/availab.le.  to  asers.    As'  any  ^ 

X  [nanagerVal  school  will  attest  to, /in  making  a  decision,  the  gooc^ma^ager  .  . 

♦  '  •  ♦  .  ,  *^ 

.    looics*at  the.*whole  picture*  and- the  effects  of  his  decision  o»  the  futare^^ 

[ratfftr  than  .just  looking  at  the  "dimmed i ate,  effect.    To  So  this^a  variety  of 

•  ^        ,       '        >  ^ ' '     -  *       *     '        \     t  \ 
lifferent  types  of  data  is!  needed.    •        .  . 


•   D^ta  Resources,  Inc.*  provtdes  a  variety  of  tools  to  do  ijfit^ractrve  '  * 
statistical  ^nalysis.^   There  7^"  no*  technical  reason  that 'the' M^Her  ^jj^^  . 
,*cat\on  data  bases  which-^ctn^rer^l^  'exfst.  pah't -h^^     software  stfch ''as  St ati^- 
•  t\c^*Package  for^the  Social  'Sciences  fS^^^^  available  to  the  users' of- 
life  system;    The*  only  rfrawback  of  Hi,s  .at  the>cesent -tiRjp  is^Ahe  cost-  • 


of  ijiaking  this  software  cCvai]^ble.    I -am  (fonfiden^^at.  in  ^the  near  future 

-  a  software  system  similar  to  Datri<es.ou|rG€S ,  foe.  will  be  made  available  ^ 

-  to  the  higher  education  community '^n  national  ^ta  bases^ 

Data  £^ements  Catalogue  ,    *         <  . ^  '  .  * 

One  iDf.  the  iTig[jor-Ty?5]^ms  oY  a  decision, maker  .or  reseircj^er  is  knowing 
what  data'  is  available  for  his  or^her  use.  'Once  the  provable  source  is  *  ^  ' 
located,'  one  is  stil] -iiacertein  if  the  6xact  data  need^ill  be  in  the  source" 
For  example,  if  ^ohe  wants  to  know  ^he' number. of  ,v^ea  enrolled  as  graduate- 
majotrs  in  educatien  in  the  state  "of  New  York,avhere  can'' this 'information" 
r  be  fpuncf?   After.  loo'kJj]V'*through '.the  viaf-ibus  sources  listed  in' the  sub- 
'  section  entitled  "What  data  .are  availa"blfe?'"j  one  vifo.uJd  probably  come  up 
^ith  two  possibilities 'iis  sourdes  for  ttps  data..  The  HEGIS  enrollment 
.  data' and  the- HEfilS  "eTirollment  for  advanced  dfegress  datT  would  be  probable 
sources  for  obtaining  this-.datia.    As  it  turns ' out, tRis  splecific  ques'tioh  ■ 
can  be  .answered  in  theHEGIS  enrollment  "for  advanced  djegrees.  data.  The 
"  only,  way  to  ascertain  thi's  at 'the -.present  titne/is  to  si't  down  and.Todk  . 
through  the  actual  surv.ey  forms  or  the  data  base  directories  put  out  by 
•both  EDSUT  II  and  NEpi7(se6  F4gure  1).    As /one  can  see, .this  becomes  k 
long,  dr^wn-put  process.  * 

the  qiiestion  then  becomes  -  why  nol: /organize  tbe'data  elements  into  > 

•  ' '      '  -  :    /  /  ^         -   .  . 

.  sqnje  sort  of  clBSsifi<?dtion  .systjem?   After  all,  libraries  containing  books 
•  *     ~ /      '        -  *      '  *    ^      «  '   -  ' 

•  Mve  had  cla-ssifi cation  ^ystfems  for- years.    Data  elements  are  like  books.  * 
'   •       ,  /         '   '         "  ' 

If  one  has  a,  large  quantity  of.  them  without  some  sort  of  classification 

*  I  ^  '  '     I  '    '  ,  / 
system*  some  will  liecessarily  be  myssed  Yru^any  retrieval  process.* 

It  seems,, that  wi.th  a 'subject/area  as,  small  as  educatiori^/ it  would  be 

.  faji^ly  easy  to  come  up  with  some  sort  of  ^lass'if icBtfon  systSfrt.    On  a'  / 

data  base  system  this,  classification  could  6e  part  of  thfe  data  tase.  If^ 
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the' classification  system  worVed  on  Boolean  logi<:,  the  example  above  might 
found  by  searching  for:  4 
ENROLLMENT  AND  WOMEN  AND  .(5RADUATE  AND  EDUCATION  MAJORV  ^ 

The  classification  system  would -then  indicate  the,  file  or  files  where  this- 

\     ^     .  '   \    .  .  '     '   '   '  . 

information  would  be  found.    This  type  of  systjem  would  save  a  tremendous 

amount  of  time  in  searching  'for  the^roper  infonnation.  or' data  source.  One 

would  know  Immediately  i^"  the  data  whicti  he  or  she  reqliested  were  on 

the  data  ba'se  and  also  if  there. were  several  sources  for  the  Same  inlformg- 

tion.  ' 

Combining  Files 

A. problem  with^interacti vg  data  liases  is  that  search  time  always 
has  to  be  kept  down  to  a  minimum.    To  keep  search  time  down  to  a  minimum 
both  interactive  data  bases  in  f?igher  educatioti  (EDSTAT  II  and  NEDQ  divide 

their  data  into, files.    This  not  only  keeps  search  time  down  but- makes 

... 

putting  additional  data  on-Tine  and  taking  unused  data  off-line  aff  easy 
task.    ^Iso,  with^  larg^ volume  of  data  it.  is.  easier  to  keep^ tra^k  of 
the  several  small  filWHfcan  one  huge  file  fontaining'dafe  from  a  variety 
of  sources.    The  di fflculty  experienced  by  ^the  user  of  such  an  interactive 
system  is  that  when  printing  reports  (due  to  present  software  constraints), 
the  report  is  limited  to  a  specific    '^ile.-  Different  reports  .can.  come 
from  different  fiVes,  but  da.ta  withtn  a  report  are  1  imijied  to  one  file* 

This  is  inconvenient  when  one  wants  to  do  trend  analysis,  since  moit 
file's  contain  ^Dnly -one  year  of  data,    Theifje  should  be  some  procedure 
.written  into  the  software  whereby  files*  could  be  merged  erj-line  by  a  simple 
command.    Then  the  i/ser  would  be  able  to  access  more  than  one  file  at  a 
time.    It  is  Important  to  keep  the.sbttware  stmple  so  that  someone  with- 
.mini;fia]  computer  background  can  use  the  system.    Both  EDSTAT  II  apd  NEDL 


are  looking  at  mel^ods  to  combine  files  on-line. 
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'  Computer ' Graph i  cs   .  /   ►  •      .  .  • 

>       To  the  layiten  a  completer  can  be'a'scary  experience;  Ij^ts  of  numbers 
.  don  It  mean  much;. and  the/laymen  doesn^t  evenwant  to  hear  th*e*word  statis- 
tics'  .  ^^^^^^'^  pictiire  is  worth  a-  thousa1f^l/ords>/ l^communi eating  an  • 
idea,  a^i^^^e  is  much  easier  to  understnad  than     series  of  numbers. 
This  J^^^^eci ally  true  when  trying  to  communicate  to  a  grolip  of  people- 
At  mo'S^^ presentations  of  technical  or  non-techntcal  matisrial,  the  Ispeaker  - 
wiT^Vi>se  visual/aids  in  t^  forRi  of  graphs  or  charts. 

'Most  graphs  or  charts  are  ma^de  by  J^e  research  assistant  or  the  secre- 
tary by  sittffig  down  and  painstaking\y'drawing  lines  to  match  the  number?. 
^It  would  save  much  time  and  aggravat-SdfV  if  the  charts  and  graphs  could  be*' 

printed  directly  on  the  .computer  ^^^li^'nal.    It  would  be  a  fremendous  con- 

^       '  If  J 
venience  if,  insteadk'of  getting, a  report  with  a  list  of  numbers  wom  the 

remote  terminal,  one  received  a  pie, graph  or^^a.  bar  graph.I  Software  f8 

9f\^i1at^le  for  creating  etthec  of  these  graphs  smd-  also  many  others.  The^ 

only  thing  that  has  to  be  dope  is  adapting  the'  software      the  specific 

system.  ;  '  ^       ^  . 

'•IX.    ASSUMPTIONS  m\Ci\  THE'^PAPER  HAS  MADE    .  ' 

;  ■  •  \    ■  ^ 

There  are  thr^  basic "feissumptions  which  this  pa^per  has^made.    The  . 

/  '  .  / 

first  assumption  is,  that  national  'd'a.ta  in  higher\education  can  and*  should 

'  .   '  *v  '  7^ 

f        be  used  indecision  and>policy  making  at  the  natiQoal,  state,  and  institu- 
tional .  level .  .A  prime  concern  of  anyonaijsing  data  should, be  the  accuracy* 
.  'Of  that  data.    The  most 'sophisticated  analysis  doesn*t  mean  anything  tf 
*    .the  data  it-w^is  based  upon  were  incorrect.    However,  o't  is  better  t^  make 

ERLC    .  ^      569^  .        .  ^  : 


for-which  the  level  of  confidence  J    known,  than  from  ; 

suppositions  because  totally  accurate  da^-ire,npt  available.    The  nat^^l 

data  OB  higher  education  are.  not  100%  accurate  by  any- means;  however,  it  , 

is -only  by  use  of  th^  data  that  they  become  inoc^  accurate.  •  Data' are. used  ' 

constantly  in  making  bustness^and  economic  decisions.    This  is  because  ♦ 

the  aata  have^een  well  tested  by  widespread  use,  \       .  .  • 

*        .        -  ' 

The  second  assumption  is  that  anyone  who  wants  to  use  the  information 
and  data  collected  in  higher;  ^ucation  should  be  permitted  to  do  so.  'This 
assumption  neces^ri'ly  means,  that  information  and  data  will  be  misinterpreted 
and  misused.*    Especially^  ,the  ^eld  of  education,  one  has  to  .have  faith 
enough  to  pass  on  information.*  ^ That  J s  wfrat'educdtion  H^all  about.  To 
limit  access  to  a  select  few  would  be  like  not, teaching  scfence  in*5chool 
to  certain  students  .because  they  may  m^^se  it.    It  is  the  respofisibllity 
•of  the  person  or  organization  Rrovid/fwf-  the  information  or' data  to  furn^sii__ 
enough  documentation  , so  that  the  chance  of  misinterpretation  will  be  minima^/ 

,   The-third  assumption  is  that- if  ^ata  shouWHDe  availably  to"  everyone, 
then  the  exchange  and  use  of 'data  shoiild  assume  a  high  priority  in  higher 
education;    It  seems  futile  to  fill/out  the  vast  number  of  forms  and  reports 
which  most  institutions  of  higjier education  submit  to  one -agency  or  another 
arid,  then  never»to  be' able  to  use  that  information.  Organizations  like, 
ERIC,  NCES,  and  NEDL  should  fnake  an  org^ized  effort  to  let  people  know 
wh^it 'information- is  available  about  higher  education. 

V.    CONCLUSIONS  ^ND  RECOMMENDATIONS 

This  paper  has  been^  designed  tou  point  out  the  present  situation  of  ^ 
national  datii  bases  in*highier  eduoa^ion^and  to  suggest  some  future  capa-*^ 
•bilities  of  data*  bases  in  highei^  Education.    The  present  situation  in 
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national^  higher  education  data  bases  is  a  riTatiVely  new  fielxl.  Computer-' 
ized  methods' of  data, dissemination  until  recently  Were^oo  j^penslvle  to 
.  be  practica]  for  most  groupst    However,  now  data  dissefhl nation -by  computer 
data  base  Is  becoming  an  estaMlshed  ^^ractlcfc: — TJie  futui^e  capabilities^ 
which  were. discussed  were. not  bold  and  Innovative.   Most  of  the  suggested  ^ 
capabilities  alreadyi  exist  on  Infonnat ion  systems  In  fields  otlier  than  . 
higher  education, 

'The  future  Vecommendat)()ns^ipade^^     this  paper  wererrfestfned  to  rnake 
access  to  Information  easier  for^  the: user.    The  .computer -Should  be  used  ♦  , 
as  a  tool  and  as  a  means  to  an  end,  ~^he  retrieval  system  should  be  simple^ 
♦enough  so  that  a  person  with  minimal  training  and' computer  background  could^ 
use  the  system.  ,     ^         '  a  *    •  '  . 

It-  Is  hoped  that  jome  oTtheldeaS'  expressed  In  this  paper  will  b> 
initiated,  but  more  Importantly  t>iat  the  Ideas  will  stimulate  itiore  thougM 
for  further  imprpvemeat  of  data  tases  in  higher  education.    The  art  of 
using  data,  as  in'most  discipjines/ is  ^till  in^its  infancy  in  higher^edu- 
cation.    People  still  don* #know  where  to  find  or  even  look. for  data.  '  A?  . 
people  gain  iccess  t^more  pertinent  and  more  accurate  ,tfat?t is  hoped 
tiiat  better  and[  more,  equitable  decisions  Can  be  made  abiut  higher  education. 
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M^AGEfjffiNT  OF  THE  DATA  RESOURCE  f ' 

.   '■  '  " 

•INFORMATION  ABOUT  'INFORMATION "FOR  YOUR  INFORMATION 


1 


'  \ 


Janet  Wixson 
Dat?  Base  Analyst 

jy^abama  ih  Birmihgham*' 


This  paper  addresses  UAB's  efforts  in  managing  anS^'  * 
controlling  the^  University '  e^data- r^burce.  SubtopicV 
covered  •  incli|0e:     tfce  UAB  techniques  and  pFHlosophy  of 
'  (lata  administration  as  a  Signif  idant;^^actor  in  the  manage- 
ment of  the*  data  res.ot^rce;  the  cg^rdirtation  of  the  da^^a' 
resource^  it  pertains^  to  bhe  data  processings  function; 
the  data  administration  function,  ^^and  the  user,  community ; 
^and  the  specifid- technique?  employed  at  UAB  utilizing  * 
the  IBM  Dal^a  Dictionary  System  as  a  major  management  jtool,*. 


♦ 
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INTRODUCTION'  *  •  ,       '  .     *  . 

T  *        *  '         .     .     •  . 

Any  concept  of  Data  Administration  Is  strongly  influenced  by  the  .organl-  . 
\       .  .  ' 

zatfonal  environment  In  which  It  Is  Itaple^ppted.  ,  There  are  probably  as  ifany  ^ 
data  administration  concepts  as  there  are  organizations  which  recognize  this 
function.    Jl  good  yard  stick  by* which  to  judge  data  administration  philosophies 
is:    If  it  is"effective  in  the- environment  in  which  it  must  function,  fhen  it's 


good. 


♦V 


.  For^^xample,  in  thi' organizational  environment  where  the  lines. of  manage- 
ment* are  well  defined.  Data  Administration  which  projects  the  image  of  "DATA  » 
€2^^"  may  be  efficient  and  effective.    However,  this  same  approach  may  be 

totally  unworkable  in  an  environment  where  the  lines  of  management  are  not 

♦  * 
well  defined.    Thus,  data  admi-nisttation  philosophies  Ure  generally 'rtot  trans- 

»  «  c 

pdrt^le  across  institutions.  . 

This -paper  addresses^  UAB^s^oncept  of  Data  Admlnistrat:^on  and  our  experi- 
ence in  its  implementation.    Both  are  influenced  by  UAB's  needs,  organizational  . 
env*lronmejit  and  personalities  involved.    The  reasoite  for  the  cognition  developed 
are  married       the  environment.    To  underslpand  the  p]|^losophy  divorced  from  the 
environment/nas  no  meaning.  -  ^  ^  ^ 

II.    THE  UAB  DATA  ADMINISTRATIVE  ENVIROtfflENT 

-  The  'Structural^osganlzatlbn  ef  *UAB  can  be  described  as  a  ,loose_ coaJ.lt Ion 

•  of  institutions-.    Departments  are  organized  into  divisions  or  schools.  Each 

of  these  in  tuirti  have. a  representative  at  the  Vlce-Presldentral  level  who 

report  directly  to  the  President. 

•  * 

The  UAB  data  administration  function  is  -organized  within  the  Department 
,  ♦  •  « 

of  Central  Computing  Facllltlfes.    The  Department-  of  Central  Gomput'lng'^ Facilities  * 
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Is  organized  within  the  Division  of  Biophysical  Sci*ei\tes.     The  Director  of 
Biophysical  Sciences  has  dyal  responsibilities.    He  reports  to  the 'Vice- 
Presixlent  for  Health  Affairs,  and  also  to  the  University  Presidej^t  as  Assistant 
to  the  Presid'etit  for  Computing  Affaij^,  • 

/  The  role  of  CCF  ip  this  organizational  environment  is: 

^    '  1..    To  meet  the  administrative  data' processing  needs  .  * 

of  the  University  by  desigjaij^g,  developing,  and, 
>  .      -supporting  allocations  in  that  area, 

^.    To  the  generalized  research  competing  needs  ^ 

of  the  Univers'ity  by  prbvidirfig  specialized  education, 
consultation,  and  hardware /software  f acilit ies . 
3.    To  meet  the  academic  data  processing  needs  of  the 
V    .      *  '  University  by  providing  consult?^ ion  and  hard- 

4 

*  •  ware/software  facilities  to  support  stuident  computing. 

The  UAg  data 'administration  environment  has  functional  relationships  that 
extend 'beyond  the  structural  relationships.    These  functional  relationships 
,    provide  a^ communication  media  between  organizational  marmgement  and  the  ad- 
ministrative  data  processing  user  coramunity. 

Iw    The  Dfita  AdMnistrat or  functions  as  a  communication 

.interface  between  the^ndividuals  in  the  Administrative, 

I'  ♦  -  , 

'Data  Processing  user  environment.    The  administrative     -  ^ 

*  '  '  ^  *  »' " 

-  ,  ^  ■     data  processing  needs  of  the  institution  ai;^e  rep-resented 
,  by  the  coUeflive  needs  of  the  institution  in  the  user 

-  f\  y  ,i  environment.    The  needs  of  the  specific  individuals  in 

the  user  envtrtJffment  may  sometimes  be  in  conflict  with 

■  •  ^ "  •  '■  ^ 
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'  the.collecj:lve  needs  oi  the  user  di^ironment.  The 
Data  Administrator  acts  in  the  capacity  of  advisor 
and  consultant  to^ the  Administrative  Users  in 
resolving  differences,  thereby,  unifying  the  col- 
lective  ^eeds.  *  ^  J^  . 

\  2.     The  Data  Administrator  functions  as  a  communication 
interface  between  the  Adminis^rcttive  user  environ- 
ment  aAd  instltutioiial  ddnagement.    The.  Data  Admin- 
istrator  perfortns  this  function  by  the  origination  of 

policies  ^nd  ptocedures  which  r-€pfesent  the  collective 

/  - 

need^ of  the  user*  community.    These  policies  and  pro- 


/ 


endures  are  then  passed  up'  to  institutional*  management 
fpr  approval.  In  this  capacity  the  Data  Administrator 
is  giving  advice  and  assistance  to  institutional  maoage- ^  / 


/ 


r  ment  •  '       ^  ^ 

/ 

3.    The  Dat^ Administrator  commutvicates  the  needs  of  insti- 
tutional  m<?i^emeAt  t  adMnistrative  user  community 

by  enforcing  policies  aBxl  pitoce^ures  within  the  user 
envirtjiiment .  • 


A  specific  example  of  how  this  process  has  worked  at  UAB^ follows. 
»e  first  major  inyojvement  of  ^he  UAB  Data  Administrative  function  was  in 
the  design  of  an  IMS  based  Payxall/Per'soiinel  System.    This  system  was  de- 
signed  .to  meet  aVwide.  variety  of  user  4,epartment  needs  (Payroll,  Personnel, 

'  ^  .  ■      '  '  ■ 

Faculty,  etc.).    Repr^entativefe  from  each  u9er\group  participated 'extensively 

'  \  '   '        '  ' 

In  the  system^def inition,  including  t^ie  flefinitlM  of  earfh  data  element 
necessary  to  meet  the  systeirt  requirements.*   From  ^his'disqussibn  it  became 
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apparent  that  guidelines  pertaining  to  element  access  were  Seeded-  The 

Data  Administrator  recoramerfiled  a  security  ^(Sde  policy  to*  institutional' manage- 

ment:     DA  COMMUNICATES  USER 'NEEDS nO -INSTITUTIONAL  MANAGEMENT,    Approval  of, 

this  policy  by  institutional'  management  enabled  the  Data  Administrator  to 

establish  and  enforce  data  security  standards  applicable  to  all  da£a  elements 

« 

yand  all  administrative'  users. -    INSTITUTIONAL  MANAGEMENT  COMMllNICATES  NEEDS 
TCf  USER  ENVIRONMENT.  *  V       '       .  * 


^ This  policy  served-  as  a  basi^  for  discussions  and  the  resolution  of 
user  differences  regarding/ the  Security  and  access  of  system  data  felartents. 
•It^  is  interesting  to  note  that  these  differences  were  resolved  by  the  user 
themselves  with  the  Data  Administrator  acting  in  an  advisory  rolel  DA 
COMMUNICATES  WITH  USERS  TO  R^OLVE  CONFLICT.  * 

III:    :Ma^AG£M£Nf  OFTHE^Ig^TA" RESOURCE  [  '     '  • 

The  jastif ication/most  often  ad^yanc'ed  for  installation  of  a  Data  Base 

Management,  System  is^ to  improve  the  acquisition,  storage,  qua-lity  and  avail- 
*  /  - 

•ability  of  data;  As  well  as  io  provide  additional  security- and  maintainability 

of  tlie  data  fca/e.    The  most  important  facet  of  the  current  movement  toward 

data  base,  systems  is  centralized  (pontrol^^nd  supervision  of^ the.  data  resource 

through  ^tne  Data  Administrative  function.     Implementation  of  this  f^inction 

involves  data  d^fiiiition  ^^thods,  data  standarization,  and  changes. in  the  use 

ahd /processing  of, data.'   the  primary  responsibility  of  the  Data  Administrator 

'the  lianagement  pf  this  Icentralized  data  resource. 


■A.     Tl^E  ^AB-  DATA  RESOURCE      .  ^  .         <  '  ' 

: — ;  1      .  '     ;  ^ 

At  MB  the  data  resource  ,iU)nsists  of  those  l3ata  which  me^*t  the  admin- 

■.-••■*      .  - 

istr^tive\  data  proNS^essing  needs  ^of  the  in^stitution.    The' crite^ria  for^in- 
elusion  of  data  .into  the  UAB  Data  Resource  include:        .  •       *  * 
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1.  The  data  must  be  In  machine  proc€s^bl«  form. 

«  * 

c       Za   The  data  in  machine  ?processable  form  mu^t  be,  h  • 

*  .    physically  resident  in  data  base  structure*  -  * 

'3.    The  data  must  be  documented  and  available 
\  .      to*  the  user  community  in  standard  raaint^nable 

format.     ,  "  '  * 

Two  basic  approaches  to  the  development  oT  the  data  resources  hav^  been 
taken-by  most  institutions.     Som^  institutions  attempt  to  docuWrft  all  exist- 
ing  data  in  machine  processable  form  thereby  incorporating  that  data  into 
data  resource.     Other  institutions  h^ve  elected  to  start  at  some  point  and 
document  all  new  or  selected  new  data  thereby  incorporatingsi^t  into  the 
data  resource.  *  *  ,  ♦  ' 

At  UAB  we  have  electe^^d  the  latter  approach  for  the  followi^  reasons: 
^  .1.  If  We  attempted  to  document  all  existing  machine  ^ 

processable  data  then  most  of  it  wpuld  probaBly'  *  \ 

be  obsplete  by  the  time  we  finished — if  we  ever 
.  fterished. 

2.  Starting  with  the  design  of  new  IMS  baBed  applications 
s                    Obuld  permit  us  to  develop  prpcedures  :and  standards 

,  on  a  workalfle  subset  of  the  total  data  resource.  In 
a  few*  yedrs  th§  majority  of  the  machine  processable 
data  would  be  defined  in  the  data  resource  since 
!a.     All  itew  major  applications  will  be  designeji  ; 
'    •  as  IMS  b^ed  applications  wh^n  such  Is^  ap- 

\  propriate. 

bii    Needs  for  older  application  tend  to  go  away  after 

s  '  \  •      ■       - .  ■  , .     >  .     v.  ..  . 

"        ,a  period  of  time  or  be  so  extensively  modified. 


that  consideration-will  be  given  to  rewriting  as 
'   IMS  ha,sj6.  applications. 


B.  .MANAGEMENT  CHARACTERISTICS  OF  THE  DATA  RESOURCE  "  * 

Manag„ement  of  the  data^  resource  separates  itself  into  two  functional 
areas:  Management  of  the  Organteat ipn^l  Data  Resources  and  Management ♦ of 
the  Bhysicai  Data  Resources./  ^  - 

.MAiNAGE^'fENT  OF  THE  ORGANIZATIONAL  DATA  RESOURCE  " 

Management  of  the  Organizational  Data  Resource  is  the  responsibility 
of  the  Data  AJmiijistrator.     His 'function  i\\  this  area  is  analogous  to  the 
University  Controller  in  that  he  serves  as  custodian  of  t'he  data  .resource. 
Responsibilities  in  this  area  include:  * 

1.  The  selection  and  provision  of  the  necessary  ^ 
tools  to  manage  the  data  resource'.    *  » 

•  •  / 

2.  The  definition  of  dat^  attributes  and  pro- 
cedures  *for  their  documentation. 

3.  ?he  interpretation  a/d  enforcement .of  policies     ^  *  , 
J           on  data  ^^^^ss'ability .  "        ,       .  %  - 


Ik 


MANAGEMENT  OF  ■THE  pYS^CAL  DATA  RESOURCE 

^      Management  of  the  Physical  Dafa  Resource  is  the  rei<{)onsibility  of  the 
*pata  Base  Adniini^trator .     This  person, rep'orts  directl]^  -'to  t)ie  'D^a  Adfninstrator. 

♦  'So 


Responsiblli4:i^5|^f  the' bata^  Base  Adirtinistrator  ipcl'ude:  .     *.  ♦ 

U     Implement  and  maintain  the  data  'resource  management  tools 

•*  '  *    A.  '»  * 

^selected  by* the  Data  Administrator. 
*     •  *  .  ^  "  •      .  *       *.       "  ^     '        '  . 

*2'.  ,.Pi;ovide  technical  consttlt-ation  aacf  education  ,to' the  Ad- 

.  ,  ^  ^  mlnistrativa  progVamming  staff  in  the  areas  of  program 

^  implem^entation,  program  perfojjmance,  and  program  debugging* 

..  •  57S 
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^ ^         ^3.  .  Incorporate  policlesXand  procedures  Interpref 

^       by  the  Data  Administi?ator  into  the  design  of  the- 
physical  data  resource* 

% 

/  4.    Provide  technical  consultation  and  as^ista|\ce  to 

\ 

the  Data  Administrator. 

These  two  area^  of  Idata  resource  management  are  dJUfferent  in  precept 
but  correlativ^^^iiT  funct ioiv.  ^For 'eltampte,  in  our  experience  with  the  Payroll/ 
Personnel  System,  policy  dictated  that  .one  department  access  only  a  subset 
of  the  employ^  records.     The  Data  Administratoj  requested  that  the  Data  Base 
Administrator  investigate  and  recommend  a  technical  solution  to  implement 
this  restrictive  access.    The  solution,  a  sparse  secondary  index,  reflected 
the  requirements  of-  the  organizational  data  resource  in  the  processing  capabilities 
of  the  pTiysical  dat^  resources.       •  *         *   ^  > 

C.     FUNCTIONAL  RESPONtlBILlTIES  OF  THE  DATA  ADMINISTRATOR  '  '  ^ 
 '  :  '  ;   * 

How  the  Data  Administrator  at  UAB  performs  his  functional  responsibilities 
in  the  management  of  t)he  data  resource  will  be  considered  in  ^ome  detail.  * 

C.l.  SELECTION  OF  MANAGEMENT  TOOlS      ,  •  ^  ^ 

 ■  :   ,   \  ■  * 

The  basic  tool  selected  for  management  of  the  organizational  data  reso^urce 
•  »        •  >  • 

±9  the  IBM' Data  Dictionary  uirectoi:7  System.    The  function  of  this -'too}  can 
be  stated  quite  ^itaply.    Thfe  Data  Dictionary  contains  "information  about-lpfor- 
mation  for  your  it\^formation"  in  machine  processable  ^orm.    The  decision  to 
acquire  such  d  to<3j!^  was  made  concurrently  with  the  deicsion*  to  formally 
i recognize  the  Data  Administrative  function.   '  ,        ,  •     •  ' 
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The  nwwrslty  to  acquire"  sulh  a  tool  as  an  aid  in  the  management  of  the 
,    data  resource  cannot ' Se' gj^ggerated .    The  effective  management  of  da'ta  xjequires  . 
d  specific  knowledge  of, data  attributes,  source,  value*,  editing  criteria  ;and 
availability.    This  '*informatio,n  ^bout  information"  is"  fully,  documented  and, 
mAifttained  ir^  machine  processable:  f  orm  in  the  Data  Dfctior^ry  Directory. 

4  • 

♦  "  .  r  *    *  *'  ^    *  . 

♦  •   ^ 

♦From  this  machine  processable  documentation,  reportsare  produced  and  ' 
made  available  to  the  Data  Administrator  and  user  community.     These  reports 
are  cons^d|fred  public  documents.     Every  member  of  the  institution  has  a  right 
to  this  documentation  in  order  to  investigate  the  existence',  validity,  time- 

r 


lin^ss,  security,  maintainability,  ai;d  definition  of  the  datum  in  the  da 
resource*.  .  ^   7__/_  /  v  •  • 


^   -  ^  Knowledge  of  availability  does  not '  necessarily  impjLy  authorization  to 

s  ■  .  ,  .  - 

accessability.    An  analogy  is:     Every  shareholder,  in  any  company,  has  a  right 
to  know  what,  funds'",  profits,  expenses,  etc.,  are  associated  with  that  company. 
However,  knowledge,  of  the' funds  does  not  imply  the  right  to  access  those 
^funds.  .  »  ^         .  '        .  * 

•   C.2  DEFINING  THE  DATA  ATTRIBUTES 

Data  attribut^es  selected  for  documentation  include  d'ata  quality,  data 
7 

^        ava:^lability  and  data  maintainability. 

—       *  • 

.    MANAGEMENT 'of  DATA  QUALITY 

In' managing,  ^te  data  resoure  the  Data  Administrator  is\oncerned  with 
the  quality:^  of  the  data.     Data  quality  includes:     data  validity,  data  time-' 
liness,  .dataMef inition,  and  data  standarization.  '  \ 

'  DATA  VALIDITY     \       ^  .          '  '  *      ~  • 

— ^  '  \  ^      *  .  - 

The  Data  Administrator  examined  the  need  for  the  existance  of  eadh  _ 


/  •  ■  •  ■  * 

data  Item  In  order  to  redude.or  el^mina^e , extraneous  or  Irrelevant  data  from 
the  data  basf.  'In  cooperation^  with  the  user,  the  Data"^  Administrator  -  secures 
^agreements  which  define  ^e  "tests  of  acc^tability  for  each  elemeiit. 

F<^example,  in  our  recpnt  design  of  the  Payroll/Personnel  System,  each 
element  Involved  in  that  system  was  discussed  with  .the  user  represent ve  ' 
and  documented."    The  discussion  of  each  element  always  included  references  ' 
as  to  what  tests 'of  acce'^ptabiUty  shouLd.be  appliec^  to  fhat  element  before 
that  value  could  be  entered  into  the  data  base';    In  technical  ten»s-what 's-' 
the  editing  criteria.    This  discussion  had  three  benefits:  . 

1.  It  made  the  users  more  aware  of  elemeftt  relationships 
since  valid  elemfent  values  are  often  related  to  "other' 
elements.     This  awareness  enabled  theusers  to  identify 
more  specifically  the  system  requireifients . 

2.  Element  editing  now  had  a  recorded  standard.    The  ' 
programmer  must  u/e  this  criteria  in  editing  the  element  .  .„ 

before  Inclusion  >ln  the  data  ba\e.«vjsditing  .stai1dar<te  ^ 
are  no  longer  .left  to  the  Imagination  of  the -pra^rammer .. 

3.  Enfoijced  standard  editing  results  in  Increased  pro-  . 

•  J**  4  ' 

ductivlty.     The  necessity  for  programmers,  to  duplicate  * 

\  '  « 

editing  code  f^om  program  to  program  was  eliminated. 

There  evolved  m^ny  patterns  of  similar  edit ing; 'element 

valu6  must  be  a  valid  code;  data  erttered  must  be  valid 

•date,  etc.     Subroutines -were  Written  to  .accbmblish  like 

^  editing  functions.',   the  name  of  the  subroutines  and  any 

,     parameters  necessary  tff  call  it^yer'e  iTicluded  as' part  '  " 
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^  .of 'the  element  docurhents.  .  Hence  iticrelsedi  programmer 
"    -productivity  and  happier  pmgrammers.      ^-    .    .  ^ 


Data  Timeliness      ^     '      *  '  \  *  *   

~  ^    .   ,       ■  #.    '  ■  ^  .  • 

The  timeliness  .of  data  is  air  equall^^  ^imp9rtalTt:  aspect  of  Data  Admini- 
itcatipn  for  assuring  Jthe  quaWty  of  dal:a.    The  financial  world*  places  con- 
siderable emphasis  upan  the  'time  val.ue  of  money.     Rules  and  formulas  are 

...        .       'I  ~    > . 

I  available  for .  calculating  this  time  value  pf  money.     Lack  or  a  universally^' 

applicable  standard,  ^or  similar  calculations  doe^  not  diminish  the  time* 

value  of  data;  it  *just  makes  it  difficult  to  determine  that  value.  Data 

.         n  •    .  '       .    ^  * 

Adroinistxation  must^ recognize  that  data  does  have  a  time  value  knd  select 
sources  of  input  tQ  the  data  base  to  maximize  that  value'.  ^  The  major  tol-e 
of  the  Data  Administrator  with  regar(5^  to  the  timeliness  of  data  is  to  de- 
S/elop  and  coordinate  with  considerable  input  from  users,  appropriate  time- 
standards  for  data?  to  determine  apd  establish  sources  of.  data  which  meet- 
the^e  Standards;  and  to  establish  and  initiate ^both  internal  and  external 
controls  to  insure  compliant:€t.  ^ 


Docui^entation  of  the  standards  of  data  tlm^eliness  are  recorded  fn  the 
data  diet io*nary'.     This  includes  the  form  name,  number  or  description  from 
which  each  element  originates,  the  department (s)  responsible  for  updating, 
the  element  and  the  mode  avlfti^le  for  up-date  (b.^tch  or  online^.  ) 


'  .Those  elements  which  have  tHe  capability  of  being  upda,ted  in  an  on- 
l^.ne  mode  are  cons-idere''d  -  to  always  ref^lect  the  latest  most  current  value -of 
the  respective  element.    User  department  management  is  responsible  for  thfe 
timeliness  of  d^ta  .e^iements  updated  on-line.  .  >^ 

» 

The  timelinesS' af  data  updated  in  batch  mode  is  the/ joint  reeponslblilty 
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Nof  the  originating  department  a/d  the  computer  center,  '  Schedules  are  es- 
tabllshed  with  the  originating  department -for  Submission  6f  data,    Th^  data 
processing  departm"!ent^is  responsible  for  establishing  and  maintaining  the 
actual  updating  run.    Quality . control  of  the  batch -updating  process  is 
assJted  iJy  *the  repotting  of  actual  updates  against  scheduled  updates.    This  ' 
in-Jiouse  designed  applicatioin  is  aa  ektensicfti  of  't^he  IBI^  Data  Dictionary  . 
pireqtory  System,  '  ^  '  ^  , 

r.  -       ■  , 

Data  Definition  *  '  . 

The  process  of  data  definition  encompasses  all  the  #tt-ributes  sp  far 
discussed.    These  include:    designatioTj  of  functional  responsibilities  fon 
data  input,  spuroe  documentation,  f rom^WfiicBT^ata  input* originates,  frequency 


of  input  by  responsible  functional  area#  and  editing  critftia  for  each  data-' 
element.     The  Data ' Admin^istrator  exerts  significant  influence  .upon-  the  form 
arj^  content  J  as  well  as  the  policfieis  arfd  procedures  of  the  'dat^a  definition 
proteSs.  '  ^    ,  •       '  -4  ,  " 


^  The  UAB  appi'oach  has  been  tjp ^orient  tht-Datk  Dictionary  Directpry  report 
format  and  contents  towSi?^  th^  non-data' pi^ocesslng  personality,  '  6ata  element 
descriptions,  f9r  example,  Were  discussed  at  some  length  with  the  users  prior 
to  iijclusion  in  the'^Data  iJictionary.  .       ,  T  • 

)     .  '  t   ...  .  . 

The  Data  Dictionary  document  l?fecajn^^'1Ehe^ible  for  discussing  the  neetis'  » 
<-and  plans  for  the  Payroll/Personnel  System.     The  usar  group  accepited  several 
nen  concepts  relative  to  d^k*  d6f i^iition,^    Only  those  elements  actually  ^ 
docunjented  in  the  Dictionary  were  to  be  a  part  of  the  system.  Elements 
hot  in  the  *Dat?a  Dictionary  were  not  to  be  included  in  the. system,*   All  .edit- 
ing w^s  to  b^  implemented  exactly  'as  described  in  th^  j^ta  Dictionary.  Scr( 


:reen 


design'^  and, fe|tor,t':f orpiats  w       t®^  be  .formulated  from  the- infqrmatibn  * 

'  '  *•  *        ' .  >•   .      V  * 
colfitained  *ln  t1)e' DatdvDictxonarvi  '        .  *      -       '       '        ^      ;  • 

^    ~^  ^     *    \  ^    *  ^ r  •»  ■  ^ 

DaFta  lnd|pendence 'Baeans  that  5  single  el^ent  of  data*  stored,  once  in 
.       •  /         .  ^      '    "  ^  '  ' 

the  computer  can  serve '«inore,|:haH  one  aj^piicatioji.  -This  ci^nc?ept,  to  be    '  - 

*  •/  .  >  .  .  ^ 

effective,  '^emand^  that  d^ta  be  "standardized".^  Fcrr' example  ,* 'the  data. 

eiea^t  "gross  j5ay"  cai]  be  accessed'by  both^the  Payroll  and  Pje-rsonnel'  * 

applications.     If  they  agree,  ^nd  tKe  data  element  is  used  by  boCTt  offices/  \ 

itfe  meaning  cannolfol^hahged  without /the  agreerfient        both  departments.  - 

The  effective  commuhi^atron        information  within  an,  organization ,^  there-  \^ 

^  »  ^  '/  *  '  -    '  *    \  *     •  - 

fore,  depends       .mutual  Agreement  a^d  unders tangling  of  all- commonly  jused 

elements*    The  coordination  of  defin;Ltion9  cannot*  be  left-  to  chance  buf 

must  become  the  responsibility  of  a  designated  function  wbthia  th^  organi-^ 

zation.^Dat^j  Administration  is' the  logical  function  to  ,as^me.  tliis  co-  4^ 

responsibility.     In  this,  role,  i-t  ^can  help'  resolve  any  ^conf  1  icts 

which  may  ari^e  by-^ccrtiraging  a^continuation  of  dialogue,  by*  offering  com- ■ 

.   ^'  '  •        \  •*  '*        1  .       '  '  •       '    '       "  * 

promise  or.  perhaps,  a(^udjLcating  d^J^^4^    The  UAB  approach  to  the  manage- 

of  the  data  resource  in^the  design  of  the  Payroll/Pefsonnel  Sysir'em  re- 

^d  in  a  standardization  of  tire  data  -elemelfts  in  that  sy$.Cem  as  j%rell  as- 

'  \         ' '  *     \  ^    •  •  *  ^  -  ^ 

an  .application  design  whi^h  meets  the  stated  "needs  of  tjie  users. 

•'  ^  >  ^  '■    ■  ;'"  -  >' 

DATA  AVAILABILITY  ^  ' '  '    ^        ■  \ 

To  be  useful,  data  muit  be  available  t6'' authorized  users.-  Data  ' 
AdmiQift ration  must  t>aland^  this  requirement  against  the  need  for  'data  security 
Maximum  availability  of  data  to  all  users,  implies  little  ot  no  data  security. 
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Maximum  data  security  implie's  limited  or  no  data  accessability .  'Therefore,. 

•  - '       •         ■  ,       /         A   ■  ■  /     .  ^ 

since  the  physical  presence  of  da^a  in"  a  d'ata  base  does  nob  necessarily  con-  ifj^' 


stitute  accessability^r  a  giv^n  user,  a  major  function  of  Data  Administrator 
is  to  monitor  the  accessability  by  enforcing  procedures  in  regard,  to  security 


,    Xn  balancing  data  availability  agaiAst  dalf'a  accessability^  *dif  ^^rences 

,  in  interpretation  of  tlje  securlt,y,  policy  by*pthe  user  and  the  Data  Administrator 
-  ••      '"^^  *' 

evolve.    If  tbese  "differences  c&nnot  br  resolved  ,at '^the  Data  Administration  . 

level  thfen  the  Aiser(s)  have  a  path  of  appeal  to  higher  authority.  The' 

provisicm  for  this  path  of  appeal  is  important  in  maintaining  the  '^^r's 

"  ^..^,;^^ercept*ion  of  individual  rights^o  dat;a  access.    Without  thls^-patH  of  appeal, " 

'  ^      .    •  the  u»*s  may  feel  that  their  Individua-l  needs  are  not  properly  met/^ 

/  •  -■.     " .   :      V  -     /  *       •  *■    •  ' 

;        ^  1  The  advafita'ges  gained  from  central,ized  d#ta  ^allab;Llity  are  offset  ' 

^1     \        ^oflfewhat  by  the  neoessity  "for  more  stringent' security*  measures  to  protect 
the  data  base  againsj^p^accidental  or  intentional  destructioji;  or  disclosure 
of  data  to  xinauthof izedy'persons .     Security  policies  and  procedures  must  con* 
J'^i^r  legal  requirements  ^s  well  as  the  technical  capability  of  current 
hardware  and  "software  to  provide  data -security.     It  i^.V^en  necessart  to 

sacrifice  program^ efficiency  and  optimum  database  structure  and  processing 

\  '  '  '  -      '         *      '1       •  \  . 

effli:iency  l,n  order  to  provide  !for  maintainable  security  requirements.-  *  , 


m  9 
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In  designing  security  ipeasijires, '  it  is  important*  to  establish,  Chrough- 
out.the  organization,  recognized  responsibilities  for  the  security  of  the  • 
data  ta^.  '  In  our .t>ayroll/Ptftsd^nel  discussions,  th&  userg'  collectively       .' - 
;  agreed  t^ieh•  security^  code"  associated  with  each 'element ;  the  usej: -group 
respdnsible  tor  upBating  the  element;  and  the  uses  groups -authorized  to  * 

*    »  '  I  .  ;  '     '      .      ••■    •  ,  ^  ^ 

f     •  -  \ 

-1?-  ■  .  . 


access  that  element.,   All  of  these  items  were  included  as  p^rt  of  the' 

/  9 

documentation.  Furthermore,  tl(e  following  areas  of  security  organizational 
responsifcility  were  identified, 

1.  User  Respoi>sibility    -  '  ^ 
a.    Assume  responsibility  for  safeguarding  issued  passwords, 
•b.     Physicafl  ^curity  fo(^ computer  terminals, 

c.  Security  of  sign-on  procedures.  %  ^ 

d.  .    Protection  of  printed  reports  containing  sensitive  data. 

e.  Presence. of  an  authwized  persiori  at  the  teiniiinal. 

2.  Data  Processiitg  Department 'Responsibility . 
a.     Proper  and  agreed  upon  data- displayed  at  terminalls. 

^  b.     Distribution  of  computer  reports  only  to  authorized 

personnel.        ^  '  * 

est  ruction  of  undistributed  reports  conta'ining  s^ensitive 
data.  •      /  •  -  ^  '  '       ',    '  zrr— 

3.  Data  Administrator's  Responsibility  f 

'  *     •  ' 

a.  Insure  that  security  levels  are  incorporated  into  the 

data  base  structure.  ^ 

b.  Consider  the  physical  security  of  the  data  medium  and 
^               computer  hardware. 

r 

*c.     Insure  adequate  backup  and  error  recovery  proced^ures 

are  established  and  maintained, 
d*    £nforc|e  the  agreed  upc5n  security  policies  and  procedures. 

Dift'A  MAHrrAINABtLITV  :  /  .      •  .  '  .  . 

The  next  functidnal  iirfpact  of  Data  Adml^nlstratlon  on  data  related 
activities  to  be  discussed '^s^data  maintainability.    Mainbainability  may  be 
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*  considered  from/  mo  points  of  view, 

'  '       !•    Maintainability  of  dafa  is  a  function  of  the  specific  ^ 
DBMS  in  use.    In  this  context,  .maintainability  includes 

4 

,a  diversity  of  factprs:    'maintainability^  of  the  data;  ^ 

^maintainability  of  pointers;  endices,  or  other  internal-N^v^  • 

schemes  used  to  establish  dat^* relationships,  or  main-  *  * 
»    •  •  •  •  , 

tainability  ^s  a  mea^s^u;e  of  physical  storage  requirem^s        '  ^ 
and  access  capability,  y  ^  *  • . ' 

2*    ^^aintainability  embod;Les^the  concept  of  flexibility—  • 
t^he  capability  for  inodif icat^ions  to  meet,  changing  con-, 
ditions*.     The  majorlresppnsibility  ot  the  Data  Ad- 
\  miftistrator  regarding  maintainability  are  to  be  aware 

of  the  dynamic  nature  of  u^r  requirements,  and  to 
anticipate  these  needs  by  designing  data  base  to  fa^ili- 
^  .  '  tate  changes.    The  Data  Administr^or  must  encourage 

the  user  conmunity  to  paj^ticipate  in  this  "design  fof 
^flexibility"  by  ]^vancing  planning. 

The  UAB  appro^hed  the  first  concept  of  inrintainability  primary  by 
providing  technical  education  and  experience  for  th^  people  responsible  for 

'  technical  •supt)ort/  There  is,  of  course^  no' substitut'e  for  experience.  On 
the  job  disasters  have  -provided  invaluable  education  and  experience  to  our 
technical  .people' in  two  areas:  Fiirst,  we've  learned  alot  of  things,  not  to 
do  ^iid  how  to  provide  $iaxlmum  flexibility  in  back-out  and  errpr  recovery.  , 

;*  Second,  painful  experience  has  tauglvt  us  that  under  the  worst  conditions  we 
can  unscramble' pointers.    We  feel  conifort^ble  with  our,  technical  competen- 


tency  in  data  ba.se  maintalnab:^lity . 
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'  The~  UAB  approached  the  second  concept  of  madntainablWty  by  facing  * 
our  inexperienoe  in  designing  data  bases  with  the  capability  to  meet 

•  ~     ■     -  ,     ■  • 

chfpgicrg^  user  need^.^-We  pJ.an  to  fill  "in  this  gap.ot  experience  by  utij.i2- 
ing  the*^  expertise  of  consultants  who  have  proven  experience  in  this  area. 


D>  'FUNCTipNAL  - RESPONSIBILITY 'OF  Tlffi'  DATA  BASE  ADMINISTRATOR 

^         ^  •  \  ~ 

The  functi^)nal  r^ponsibllities  of  the  data  base  administrator  in  the 
.**  .  *  '  .  •         *  ^ 

manage^nent  of '  the  physical  data  ire§ource  at*yAB  is  currently  performed  hy^ 
a  thrtec?  per^otP  j^rou^.  -       '  ^'       .  , 

.    D.l    I^flPLl:>ffiNTAfl!ll»?  AND  MAINtENANCE  OF  MANAGE^ffiNT  TOOLS .  ' 

^  '  7^  i  '■ 

I 

The  IJ^.Data  Base  Administration  functioij  is  responsible  for.  the 
.generation,^  BjpiTritejaance,  performance,  and  reliability-  of  IMS,  ,  CICS,,  and  ' 
^^the  Data  DieUtonary  System.    The  rationale  for  including  Cl^S  in' this  area 
,  Is  that  CICS  :is^  presently  our  telecommunications  access  method  for  IMS.' 
Additi6nar  software  tot)ls  which  are- incorporated  in  or  sustain  these  major 
tools  are.suj^^orted  by' this  group.    Jhese  include  the  selection/design  of 
randomizing  modWes;  preprocessor  programs  for  updating  the  data  dictionary 

r  ■  o 

-       «V  ^  *  ,  / 

system;  ^nd  the  use  and  maintenance  of  various  CICS  and  IMS  fiald  developed 
progfams^       '       .  *         /     ^  -  ^  - 

•     '  •  -  ■  .  ,  :  . 

The  Data  Base  Administration  fOnctlon  routinely  ^vVltiates  the  per- 

formance  of  i;rie  varioys  IMS  access  methodsT  in  rej^tion  to  processing  types. 

In  additij)n,  selected  paramete'ts  of  .in--Rouse  data  bases  are  re-evjaluat^d 

on*a  routine  basis  to' insure  that  Oj^imum  processing  .efficiency  jfs  main- 

tanned.  ^  \ 

i  "  *  *» 

D.2  PROGRAMMER  CONSU^TATIDN  AND  EDUCATION  '/  ' 

The  Data  fiase^Adtrdnistrative  group  pr6vides  technical  consuJLtatlon  ^nd 

education  td,  the  administrative  programming  staff  in  ^h6, areas  .of  CICS  and 

(".■.■■.  r  -588         .  .  ; 

-16n  .      ■  •  • 
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IMS  program  implementation,  data  base  design,  program  performance  and  ■ 

program' debugging.    Two  extensive  IMS  courses  were  taught  by  this  group 

/ 

to  the'lnfor;ination  Systems  Programming  staff.    A*Data  Base  Design  course  •  H 
was  directed  toward  .the  Systems  Analyst.    This  was  a  60  hour  course 
of  lecture  plus  labs.-    It  included  sub-topics  of  IMS  access  method  proV 
gram  performance,  and  logical  rej^ionships. 


An  IMS  application  class  was  oriented  toward  the  application  pro- 
granmierS.    This  course  was  30  hours  of  lecture  p^lus  labs-.     It  included.^ 

4." 

material  on  the -types  of  IMS 'Calls,  program  languages  consideration  and  . 

pn;ogram  perfonnanqe.  ,  '  . 

9        '   ^  ■  '  .       .      '        ■  ="  ' 

D.3    INCORPORATION  OF  POLICIES  AND  PROCEDURES' ItTTERPRETED  BY  THE  DATA  BASE 

ADMINISTRATdR  INTO  THE  PHYSICAL  DATA  RESOURCE.. 

Data  Bas^  A^nistratipn  is  responsible  foi:  all  data  ba^e  .desigiis.  Much 
of  the  data  base  design  for  a  given  application  is  done  by  the  responsible  , 
systems  analyst  of  the  application.  .  However,  this  design  is  te^ularly  re-'  ^ 
viewed  with  Data  Base  Administration  in  various  stages  of  the  devfei«t)Aent  • 


The  fiital  data  base  design  must  be  approved  by  the  Data  Base  Adpiinistrator , 


In  addition,  all  control  i5lock  generations  (DBD'is, 


PSB's,  etc.)  are  the  ' 


responsibility  of  Data  Base  Administratqrt  and  ar^^  lot  Implemented  ^y  the 
programming  staff.     Confining  these  activrties  t'p single  group  maintains 
and  sustains  centralized  contror  of  the  physical;  data  resource 


PROVISION  OF  TECHNICAL  CONSULTATION  TO  THE  DATA -ADMINISTRATOR  • 


Technical  implementation  of  policies  and  procc  aure|^,£i^esent  follou- 


through'of  organizational  decisiotjp.    There  is-  and 
relationship  betweep  the  Data  Administrator  and  the:  Djata  Base  Administrator 
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must  be  a  close- working 


-  r 


I 


584 


Policies  and  procedure  in  relation. to  the  data  resource  which  are  technically 
impos'sibie  to  implement  are  only  words.    Therefore,  the  technical  feasibility 
or  follow-through  of  the  cfata  resource  organizational  decisions  are  a  conttn-  " 
uiijfe  discussioo  between  the  Data  Administrator  and  the  Data  Base  Administrator . 

■A     .  ■  . 

IVv  SUMMARY 


*     The  i)ata  Administrat^xr^  philosophy  .implemented  at  UAB  has  been,  siiccess- 
^1.    This  function  has  provided  a  voice  for  the  Administrative  User  Community 
to  Iqstitution^  Management.    This  communication  interface^  has  been  effertive 

■     '  '   ,   .  T  :  ^     '  .    ■  ■      •  -    *  '. 

in  meeting  the  needs  of  the- users  in  a  more\)rderly  and  timely  fashion. 

V  ■•.*•-       /  '  , .  . 

There  were  some  unanticipated  benefits  which  resulted  from  the  implemen- 

riW  of  the  Data  Administration  function,  ^llecause  our*  philosophy  requires  ' 
siderabte  fnput  from  the* user  environment,  the  users  become  more  involved  * 
*         in^tihfe  de^^ign  of  the  application.     Ipcti  ^user  in  the  group  perceived  that  ^ 
^  ^    ''they  had  gained  control  in  .the  dat^t'.decisioh-malcing  process.  "  This  resulted 
•    .       in  the  users  percept  ion  that,  the  tiew  Payroll/Personnel  System  was  "thej^r 
systeih**  not  the  Data  Processing  Departmenr's  system.  * 

I       '^Fear  of  loss  of  *data  control  and -decision  making  input"  by  the  user-  - 
community -^has  been  a  concern  frequently  expressed  by  organ izat  iofts  wh^ 
considering  the  implementation  of  Data  Administration  ftin(ftion.    Qur  ex-  '  ' 
pprience  at  UAB  in  the  implementation  of  the  Data  Administration  ^u^ietion 
,   ^    'proved  the  contrary  to  4e  trpe.    Perhaps,  this  coii^m  should  be  reviewed 

V  '  .  .        •  ^   '    ,  ^  '  >  '  \ 

d.n  a  new  light  by  ofrl^r  organizations  contemplating  such  an  iiaplejientatlon. 


c 
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AGEMENT  REPORTING: 


APBLICATION  FOR  COMPUTER 


.1 ' 


,    '    Pauf  l1  JCenepp 
^^tems'  Plannxng  Specialist 
^Ot,jEice^  of  jBudget  arid  Planning 
.   Pennsylvania'  State  University  ' 
Unive-rsity  Park",  /Pennsyjlyania  • 


/ 


with  iucreasinglyTlcfrge  quantities ''9f.  matnagementTor'iented 
\'infor5nat»q  b6ing  p^oduced'^  for.  decision-making,  ^dminis- 
tutors  .dire'*  filing  that  th#F"  hAve^  ins^uff  ipieht  time  to 
^deqtiateXy  revi^         j^igest  its  meaning^.     The  use  of 
.i^ke  co|ni!»uter  Hias  ^argej.^^  contr^ibutpd*  to  this  massive 
quantity* of  information  prbductfon,    "However,  computer- 
.'driven  sy^s^t,em^>hould  hav*e' ^h^  ability  to  aggregdt^,  ♦  • 

•  - sximraarize  ,^i^nd  present  information  coftcisely  ^nd  compre- 
herisivel^;.,  '^his  ^aper  will  discuss  the  deye^opmeitt'  of  ^ 
'  ctJinput^rized  graphics,  system  that'will  permit  nearly  all 
type^s  of  "hianag^m^nt  ^information  to' 'be '^displayed  in  graphic 
form.     Graphic -in^formatioii'  is- more  understandable  and  Helps 
tfik'e  the  drudgery ,  out  tff  the  information  Review  process.*  This 
,  ^paperwill  discuss^- the  motive,  and  approach  for  sy^ems 
,   develppment  alorrg  with  specific  appJl.icatrions  for  hi^gher 
education  iTistitutibns.      ,  *^       '  .      -  •  /   '  •  '  . 
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*    Management  reporting;    an  application^ for  eoMPPTER  graphics  • 
y  •       •       '         .  "  '  '  '  •    '  ^" 

\  *    INTRODUCTION        .  >  '      .    *    .    •  ^  .     ;  " 

,i  ^       In  recent  years  il\uch 'attention  has  been  given  to  managernS^J^/^Jort I pg 
In  higher.- education  lnstlti>t'lbns*    Administrators  are  being  plagued  with' 
'voluminous  amounts  of  data  which  purports  to  assist  thel'r  understarvdlng  of  ^ 
the  rfature  and  operation  of  the  institution.  •  Information' systems  hav^ 
typicaHy  produded  large,  quantittes/of  ijiformation  so  as  to  better  support 
•  the  dfeclsion-niaking  .role  of  administrators.    'The  increasing  complexity,  orf 
l;iigher  education  processes  and  volumes  of  data  dictate  the  use  of  tKe  ^ 
computer  to  achieve  comprehensive,  indepth  reporting..   The  result,  h6«^ever,, 
%      has  been  an  excess  of  computer  output  that  Is  useful  for  review  and  analysis. 
Thfs  data  explosion  has  resulted  in  much  useful  information  falling  by  the^ 
f      wayside  due  to  the  lack  of  time  and  energy  for  proper  digestion  bytthe  \  - 
institution's  administrators,  managers,  executives%Qr  other  aecis ion-maTcers. 
Little  relief  from  this  data  explosion  \\  anticipate4.  Increase|i 
^emphases  on  the'  management  of  higher  education  dtc{ate»an* increase  in  the 
Volume  of  necessary  informatPon.    However^  no  matter  how  many  computer- 
generated  reports  are  availably,  fhey  hav<^*^]  i ttlje,*  if  any,  value  Vol css^ 
they  can  be  presented  in  useable  form  to,4he  dec^isibnnnaker .  1nft)rmation 
must  be  comprehensible.    Graphical  rfeprespntation  pf  dat^  enhances  o^omp re-  ♦ 
hension  and  the  translation  of  data  to  inforiDation  and  intelligence*  The, 
advantage  of  graphics  is  lhat  the  data  can  be  communicated  to/ the  ^admin Is-^ 
trator  in  more  compre|fensible,. 'inltel  1  igi  bte,  and,  hopeful  lyf/ useable  ways 
than  by  conventional  reporfi-ng  paradigms.  >         *  ■  •/ 

Too  many  reports  are  hastily  reviewed  by  the  adml^ristrdtfyr  without     ^  ^ 
.real  visual  understanding  of  the  results'.    To  extract  required  infqrmatipn  ^ 

and  meanirrg  from  tabulated  raw  d^ta,  one  must' analyze  the  numbers  and  roake 

,      '  '  •  .  ,  ^ 
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the  required  translations.    Computer  graphics  can  systematical ly  accomplish 

*  '  '  ■  " 

^thfs  in  a  more  rapid  and  accurate  fashion  than  human  processes.     In  addition 

'  -  *         -       i  • 

to  addressing  the  jjroblems  of  volume  arid  basic  comprehension  of  certain  data, 

computer  graphics  can -deepen,  thfr  adml  nistrator '  s  tinderstand  Ing  of  realities* 
\ihVcW  the  data  represents'  than  would  otherwise  be  possible, 
,  all  Information  is  conducive  to^raphicsf^resentation.^  However, 

those,  research,  findings  alid  managerial  report^  that  use  it  should  require  ' 

•  -  *  *. 

less  time  and  energy  by  the  , busy  adralnlstrato^  to  absor-b  the  data  and  their 

^    meittiing;-/ Thus,  Insight  tp  decisions  can  be  achieved ' wl th  minimal  confusion 

which  normally  arises  out  of  poor  data  formats  and  contextual  ml suncierstand- 
*        •  •  •  "  ' 

.  ings.    Rather  than  spending  the  time  on  ''what  do  ttie  numbers  In  the  table  ' 

say?"  administrators,  with  the  use  of  gcaphics*^,  will  more  readily  arrive  at 

"how' shpuld  I  respond  to  the  situation?" 

DESIGN  CONSIDERAIIONS  ^  *      '..^  ' 

M   '  \  -  .  ift    ■  X. 

f<t/  \ 

^     ,     ^         Graphic  repArtinI  systems  must  be  designed  with  essential  suppg^-t  from  ' 
^    '         ^'known"  hardware  arid  software  systems'.    Design  begins  with  hardware/software 
'     support  one  currently  has  (or  expect  to,  have  by  Imjilementat ion  time).  Thrs 
includes  a  plotting  device,  computer  and  software  to  process  data  and  drI'Ve 

t^e'device,^:arTdprbcedur'ts  that  make  this' configuration  functional. 
'*.,'■  ^  ,  '  .    .  » 

Compiiter  graphics  products  may  be  produced  In  either  an  off-ljne  or. 

I  on-line  mode,   historically  the  offrlln^  aipproach  has  been  more  popular  due  ' 

...       -  •  1       •     ■  ■     •  •  ' 

primarily  to  trertds  In  the  evolving  development  of  graphics  .tec'hno logy. 

On-JIne  systems  are. becoming,  more  attractive  due  to  recenf  advances  In' 

graphic' display  terminals  by  way  of  lower  costs  and  incretf»««l  plotting 

versatilky.     It  doesn.'t  mafter  which  plott loa.iTiodfi  one  usfes,  assuming 
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the  basic  com{>onents  are  In  place,  the  task  Is  to  design  a  .system  to 

•  tr^sform  managemLnt  Information,  research^f indings,,  or.  raw  data  to 

.  ' 

^  graphical  representations.    '     ^         .  /A 

^  *"       ♦  • 

Many  computer  graphics  systems  have  been  developed  to  produce  * 
^specific  graphs  for  specific  purposes.    Often  these  systems  lack  the 

^  .    '    ^         :        \    ' '  ' '  - 

flexibility  to  support ^^^ad  range  of  Informatldn  needs  normally  re- 

.^quired  by  tbe  user.    The  Penn  State  Management  Graphics  System^MGS) 

*  . ,  ■  t 

was  designed  to  accept  a  variety  of  4^Xa  types,  (vl#^a  free  format  mode) 
interact , with  existing  information-producing  computer  systems,  and  pro- 
duce  a  varie^  of  output  displays.     It  was  felt  that  the  (Jegree  of 
acceptance  of  !fhe  system *hy  the  user  would  be  based  on  how  successfully 
these  object Iv^.  wo'ul4.  be  incorporated  irUo  the  fmal  system  design. 

•  The  overall  design  consisted  of  two  major  moduli:  CO  compilation 
and  summarlzaXion  of  data' from  magnetic  files  and  (2)  the  a9alyst^  and 
preparation  of  that  data  for  external  display.    Th6se  separUte  modules 
were  deflned-so  that  an  operational  distinction  coqjd  be  made  between 
these  two  very,  different  functions.    Further  •sub-modules  were  defined 
for. clearer  definition  of  specific  functional  processing  sucTh  as 
analyzing  the  incoming  data  stream,  <^p|^lating  graph  sizes  and  component 
'  relationships,  and  determining  ^sitlons  of  labeljs.  titles,  ^nd  comments, 
^'•v  The  modular  design  approath  also  fifcllltates  ipultlple  data^entry  intp' 

'  '     -  .      ^  ^         •  :>     •  •  . 

*  .  the  system.    Thjjs,  «lata  for  graphics    I  splay  can  be  prepared  from 

existing  cQBiputer  files,  completed  reports,  or  even  from  working  note^'s. 

Mature  of  Information.  ^  ^  ^    {  ' 

.  — :  .  > 

Initial  design  effor^  involved  ^  stud^  to  understand  the  natfire  of 
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information  as  used  by  decision-makers  so  that  the  system  would 
accommodate  a  variety  of  data  types  and  information  relatidnships.  From 
this  investigation,  we  identified. the  Basic  components  of  management 
Information  to  be  characterized  as  '*what*'  and  '*how^much."    The»€t  two 

4 

elements  are  necessary  to  "identify  and 
quantify"  datii*    As  we  apply  these  two  items 
•successively,  we  can  depict  relationships  for 


graphic  reprfesentat ion.''    The  presentation  of 


m( 


similar  relationships  in  a  successive 


should  then  represent  meaningful  information^ 
Figure  I  illustrates  how  one  might  graphically 

s 

show  comparisons  of  "what"  and  "how  much." 


•t 

\ 

A 

8 

•  •    »  • 

V/hat 

For  example,  consider  the  following  four  questions: 


Figure  J 


1.    How  many  students  are  enrolled  at  Ihstltution  A? 

How  many  faculty  teach  at  Institution  A? 

3,  ^ How  many  students  are  enrolled  at  Institut^ion  B? 

How  many  faculty  teach  a't  Institution  B? 

Question  I,  in  and  of  itself,  has  limited  graphic  value.     If  we  cogibine 

question  1  and  2,  some  information  emerges — namely,  a  "^tudent/facul ty  ratio. 

Likewise,  if  we  graph  this  rjelat  ionship  for  several  similar  Inst  I  tu^t  ions» 

as.  4n  Figure  I,  we  can  aake  a  visual  tompai;iso|  of  student  enrollment,  ' 

.faculty,  and  student/faculty  ratios  among  these  institutions.  .By  further 

qualifying  these  questions  to  consider  only  students  and  faculty  in 

specific  academic  programs,  the  informant ional  value  of  these  graphs  will 

Improve  significantly.    T^iis^  percept  Ion  of'  informat  ion  influenced  subse- 

quent  design  decisfohs.  / 
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Display  Wpes  '  > 


>p1ay  Wpes 
Acadjemfc 


admtntstrators  at  all  levels  *need  to  uhderstand^tfendsi, 


distributions,,  and  comparisons  of  many 'tfTstltutlonal^  phenomena  and  char-*^ 
actertst/ics.  ^  Some  examples  are-:  dlstrlbutlorr  of  ^faculty  time  among  the 
various; professional  act Ivf ties;  comparative  trends  onenrollments  among 
the  vaifious  academic  programs  In  the  institutions;  average  section*  size 

/  ■  .  "  -    •  ^ 

of  certain  (any)  courses;  comparison  of  one  academic^unlt  with  the  ^n- 
sfritutlonal  averages;  comparison  pf  average  faculty  teaching  load  among  ;: 

'•/   ■ '    •  '    \  '  '  •. 

,  selected |departments;  and  many  . more.         ^         '  '        .  \  ^ 

/  MGS  was  designed  to  generate' pie  graphs,  histograms,  and  1 ine  graphs 
to /support  these  klnjds,  of  information  needs.    These  graphs -can  be  used  to  , 
show  trends  over  time,  comparisons  between  similar  outcomes,  and  Item  • 
distributions.       These  three  display  options  accommodate^^st  types  of 
management--or ien^d  information.'  *  . 

Operational  Aspects 

The  MGS  produces  its  output  either' of f-1  ine  or  on-Hne.    The  mafn 

computer  summarizes,  ^nd  analyzes  data  and  prepares  a  magnetic  tape  for  the  '  ^  ^ 

#■ 

off-1  ine'*plott ing  by*a  smaller  computer.  'This  relatively  sJower  process  of 

actual  graph  p<«oduction  "^is  more  eionomically  handled  by  a  slower^  less 

expensive  machl^nfe.    For  the  off-Jine  pro<Juction  mode,  plot  time  calculations 

and  procedural  feedback  loops  to  the  user  were  defined  to  control  this 

operational  activity.  ^  '  — 

The  on-line  mode  of  operation  requires  a  graphic  display  terminaT  to  ^ 
be  connected 'to- the  main  computer.*^    In  this  mode,  the  grapl^cs  requests  can 
be  Initiated  from  the  terminal  and  the^ resul ting  display  produced  immediately. 
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Considerable  effort  Was  made  to  Interface  with  existing  computef 

f       '  '  * 

systems.    Output  from  tfcse  sy^Mtems  Is  customEar My^produced  In  tabulated 

*drm,    fhus^  It" was  necessary  to  examine  the  Reformat ti^ng  requirements 

to  have^  this  tabulated  data'  passed  tq  the  MGS  with  a  minimum  of  program 

modifications.    This  programming  change  tO  eclating  jcomputer  systems 

usually  resulted  In  afv  "add-on')  subroutine  that  prepared  data  for  the  • 

graphics  display  ^noduje. 

^  ... 

In  addition,  it  Is  Important  to  have  the  manual  data  preparation' 
,chore  as  natural  and  straight  forward  as  possible.    Often  when  ^  system  "  • 
provides  several  options  and  extensive  flexibility,  Its  data  can  dnly  be  ^ 
prepared  by  a  technician  who  IS  fan^i  liar  With  the  inner  workings  of  the 
system.    To  help  insure  wider  acceptance  and  use  of  the- system,  it  was 
desirable  to  have  simplified  rules  for  data  preparation. 

SYSTEM  CAPABILITIES  "      .  .  .  '     i  . 

A  primary  consideration  in  designing  computer^ base  systems  is  Xh 

maximize  flexibility  and  us^r  options  while  minimizing  the  drudgery  for  - 

%  *^  •  •  - 

the  user  in  communicating  his  options  to  the  System.    A  system  that  is 

: 

characterized  by  a  few  wel 1-designed  capabilities  with  nominal  input  re- 
quirements  wllj  be  used  more  than  the  **do  e>/erything*'  system  that  has'a  ' 
longi  list  of  special  rules  required  tor  fts  use.  ^ptioni  are  communicated 
to  the  HGS  with  few  Tprmat  Yules  and  are  designed  to  provide  substantial 
flexibility  to  the  user  in  formulati^ng  appropriate  display  types  and 
descriptions. 

Options  *  ^  ^        •  — 

Pie  graphs,  line  graphs,  and  histogcams  represent  the  most-common 
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gfaphs  used   In  business  applications.    The. users  ma9  choose^any  of  ttfese 

•      \    -  •  *   ^  '  / 

.three  types  for        data  display.  ,  .fo  determine  the  one  that  should  be*  - 

selected,  one  must  ponslder'  the  relationships  of  the  data  and  what  • 

•  \  t  ^  .  .  _  •      •       •       ,  : 

meaning  Is  to  be-der Ived'f rem  them,    PIe^||^^  show^djstrfbutlbns  and* 
the  relationships  of  parts^^the  whole.    Line  graphs- ef^t Ively  show  ' 
trends  c^er  tTme,  whllc^  hlj^tograms  are  i/sefol  In  showing*  relational  status 
at  a  given  point  in  timel  *  ,  *  i*. 

the  line  graph  and  histogram  rtay  be  used  tp  display  several  "level$" 
of  information  simultaneously.    This  option  will  produce  severalX  1 ines  oh 
one  graph  or  segm^ted  bars  on  the  histogram.     In  thisrway^^j^eral  Com'parl-' 
sons  can  be  analyzed  on  the  same  graph.  *  ^ 

The  user  may  formulate  the  title  and  comments  for  each  of  his  graphs.. 
These  should  describe  such  things  as  data  source.  Information  time  .frame, 
ar^d  other  factors  that  wr;l  1  clarlfy^,the  meaning  of  the  display.  Titles 
will  be  centered  beneatTv  each  graph  and  comments  are  listed  near  the 
bottom  left  margin..  .  ' 

For  the  line  graph  and  histogram,  categories  are.^ted  /long  the.  ^ 
borizdnal  axis  (in.  Figure  V,  A  and  B  represent  categories),    fhe  value 
associated  with  ^ach  .category  is  plotted  ^and  referenaifed  to  a  vertical  scale. 
There  are  no  restricjtions  on  these  values  since  appropriate  internal  scaling, 
ts  calculated  for  **best  fit"  on  the  output  graph.  * 

Some  graphs  may  be  used  for,  rep^ta  or  maintained  |n  '*worlcing  foldeVs" 
for  subsequent  referrsil  and  study.    Other  graphs  may  b^  used  for  presenta- 
tibns  or  for  wall  displays.    This  System,    1,1 1/  perr?l,t.the  user  to  select  '  \, 
iprlous  graph  sizes  ranging  from  an  8  1/2"  x  11"  to  approximately  22"  by 
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^     Th^user>yho  dojes  not  have  a  graphics  display  terminal  and  wTshes 
A    to  hav5.  Immediate  response  for  graphics  dlspla^|)|^af  request  a  prlnter- 
pfoduc|;d^^Jf5togfam.    This,  eliminates  the  "wait"  time  required  for  normal 
off- Hpr«|  plot  ting,   Appropriate  Internal  calculations  are  made'for  scaling 
1*     ;'sfnd  P^sJCponing  thewstpgram  on  , the  printed  page.    Figure  2  Fllustrates 
^i/'/.^^h.^fmple  of  a  pr lnter-pf%Juced  histogram,  ; 


^ ^^S^^^^^^^^^^^  optlorjs  jriclude-.a  grid  for  the  line. graph  and  provision  to 
'  V  >?^tdent'lf)!:  the  various  d'isplay  levels  (foi*  the  line  graph  and  histogram)^ 
}  '    through  the  nise  of  comments.     In  addition,  individual  lines  of  a  multi^ 
line  graph  may  be'identif ied  with  approj^rlate  labels  printed  near  the 
6nd,J)f  each  line.  "  ^  ^ 


Grouping 


Of ten  information  cannot  be  effectively  displayed  in  one  graph 
"sho^  the  desifed  .relationships  among  its  components*.     By  producing  several  . 
graphs  and  gmploying  the  use  of  the  size  option,  the  HGS  can  gen^^te  a  * 
,*s.er*ies  of  .graphs  to  .facilitate  visual  comparisons.  ^ 

¥njr  example,  the  grouping  qptlon  may  be  used  to  compare  the  distPf- 
bation  of  faculty  ,by  rank\of  several  colleges  within  the  institu^on  against 
a  oorrespo^ndjng  jclistrlbutlon  of  all  faciTjty^  in  the  Institution,    For  thls^ 
exdi^le,  the  rank  distribution  of  all  faculty  would  be  displayed  via.  a 
^   '  large,  pie. graph  and  th'e  smaller  pie  graphs  fbr  each  college  would  be  . 


>^  la 


sltloned  appropriately  around  It 


Free  Fm 


When",d.ata  are  prepared  manual  ly,  all,  opfipps  are  ^^ommun  icated  to  tj)e 
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system  by  coding  In  a  "free  format**  mode.    The  "l<«y  word*'  concept  Is 
used  so  V  natural  l^ef  fto-r  Ight  keying  procedure  can  be  used.     It  also 
el'imfnates  thp  need  fot  a  specific  ordering 'of  the  data  Items. 

figure  3  represents  a  request  for  a  pie  graph  with  5  categories  to 
be  plotted  on  page-size  paper  (8-1/2"  x  11").    The  graph  will  illustrate 
a*di,stributio>i  of  faculty  rank  for  a^glven  college.  ^ 


\,  TYPE  =  PfE,  SIZE  =  PAGE,  CAT  =»  5 

2,  FACULTY  RANK  DISTRIBUTION  FOR  COJLjJ^GE  f<  \ 

3;  AS  OF  .9/30/76  : 

^,  INST,  60,  ASST,  30,  AS0C,''l20,  FULL,  92,  OTHER,  30 


Figure  3 


The  "J"  line  identifies  the  options  that  are  to  be  used  for  the  display. 
The  "2"  Une  identified  tlje  title  for  the  display  and  the  "V  line  contains 
the  data  that  are*  to  be  plotted^    Comments  for  this  displ.ay  are  noted  on  the 
'^3*^  line.    Figure  k  represents  the  resulting  display. 


Sources  for  Graphic  Di.splay     /  ' 
,  Existing  computer  sy^stems  cafh  readily  adjust  to  the  da ta^ formatting 
requirements  6f  the  MGS.    With  mi  normod  i  f  icat  ion ,  -  tHtese  systems  can  use„thc 
MGS  to  produce  graphic  output  that  compliments  the! r 'standard  production 
reports.    Normally  the  addition  of  a  subroutf rve <^to  the  existing  system  will 

provide  the  necessary  linkage  to  the  display  module  of  MGS.     It  Is  not  the 

•    /  • 
intent  to  have  the  MtS  displays  replace  existing  reports  produced  by  these 
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Nsystem?  (although  this  may  h^t)pen) but- rather  to  provide  the  option  to 
review  the.  Information  via  a  graphical  representation.    Fach  existfl^     /  • 
computer  reporting  system  Is  a  potential  cand'Idate^to  use  the  HGS. 

;   ,  •    •  V  ^  —  •  .  • 

'  H^w  Infgftmation  systems,  and  Institutional  studies  can,  by  Initial 
.design, ' Incorporate^ the  MG^  capabilities  for  information  display.  Know- 
ledge of  .Its  o^pAIlItle^  may  assist  -in  the  design  of  meaningfu  1 , output 
to  depict  Jthfe  required  outcomes.^ 

Another ^source  of  data  for. graphics  display  is  the  numerous  reports 
that*  have  .already  teen  produced.    To'obtaIn  a  "new  look"  af  these  reports, 
•data  can  be  extracted  and  formatted  for  processing  by  the  MGS.    This  manual 
process  would  result*  In  producing  ^  graphics  request  simitar  to  the  one  shown 


•  in  figure  3.     In*  generat i ng  graphs  from  existing  reports,  one  can  select 
an^,  of  the  available  graphic  displays  and  options. 

'  •  .  ,  r.  ■ 

Operations  Control  •  ^ 

Sinde  the  MGS  processes  graphic  requests  serially,  there  is  no  1  im^'^ 

^     *  -  •  .  V  •  ■ 

4^  the  numbiBf  of  graphs  ihat  cah  be  produced  at  pne  time.  JSraphic  request 
,data/J*^accepted  In  any  combination  of  types  and  groupings.    The]  control 
variable 'IsSthe  *'plot  time"  for ^inal  araph  productlpn.  ^hi^jfe^  of f*1lne 
^mode  the  plot  time  foe  twelve  graphs  Is  foirty  minutes.    With  an  qn-Hne^ 
graphic  terminal,  twelve  graphs  would  take  approximately  seventy-five 
minutes.    The  offline  plot  time  would  be  dependent  on  the  type  of  graphics 
terminal  used.'*       ^  ' $      ^  r 

As  part  of  opefat Ions  control ,  the  MGS  generates  a  cpntrol  document 
for  each  grpah.    Xhls  document  ident*Wies  what  options  Were -selected, 
' numeric  values  on  the  gijaph,  labels,-  titles.  Comments,  and  an  eytimat^d 

>  •      '  12         *      .  —  ' 

,   ■  .  .     -  .    6C4      "   •  ■ 


\ 
\ 


p1x>t  ttme.    It  can.be  used  to  Identify  What  graphs  are  being  produced, 
assist  scheduling  off-yirne  plotting  tlnie,  and  as  a^detalled  record  of 

total  graphic  production.    Figure  5^  shows  an  example  of  this  document 

•  .      ^  '       ^  U 

for  one  graph. 

SOME  EXAMPLES  ■  *  '         "  ^  ,  . 

Figures  6  through  \X  Illustrate  examplfes  of  available  graphic  displays 
TKeee  graphs  show  the  various  display  options  avallablie  from  the  MGS  and 
how  they  might  be  used  to  repre^^t  pertinent  InformaMon/    In  some  cases, 
graphs  were  reducejd  for  printing  purposes.  ^  *  ' 

The  pie  graph  in  fijgure  6  shc^s  a  distrlbut|on,^^^age  group,  of  t 
tenured  faculty.    This  distribution  pattern  could  be  compared  to  similar 
graphs  of  specific  colleges  within  the  university.    Graphs  of  this  type  ^ 
could  be  used  to  support  institutional  tenure  studies. 

Figure  7  shows  the  ^'average*'  d^str?butibn  of  how  the  typical 
faculty  member  in  college  B  spends  his/her  professional-  time.  Cpmmer)ts 
arp  used  to  define  the  abbreviated  labels  -in  the  pie  sectors.    The  in- 
formation revealed  by' thi s-graph  m^y  raisi  questions  regarding  the  ratio 
of  class  preparation  hours  to  class  ^:ontact  hours.    Alio,  one  could 

discuss  wit.h  the  college  dean  the  significance  of  the  differ^»ice  Wtween 

'  •  \  '  - 

'•RES  NBCr*  and  .''ORG  RES".  .      '  -  . 

t  ^  » 

.Figure  8  and  9 -show  enrol  1  men t  trends  -  historic  and -projected 
respectively.    The  multiple  1  ines  effectively  shoii^trends  of  various  sulr 
grdups  and*  how  they  ii^luence  the  to^al.    Sevej>  l^nes>may  be  plotted 
simuftaneously.    The  labels  at  the  1  ine-ejetfemftles "are  optional-'.  These 
may  appear  as  coiAnents  at  the  lower  left  portion  of  the  graph,    the  ^r\^ 
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Is  also  optional*    However*  Its  use< assists  the  viewer  In  Identifying 
t;)creases  or  decreases  oyer  ^ecif  led  Interval^. 

Figure  10  shows  the  number  of  students  who  took  speech  ^00  ai 
carfipus  locations  A-R  during  the  Academic  Year  Each  bar  Is 

segmented  to  group  fhe  students  byj^erth^standlng.    Since  the  course 
Is  'designed  to  be  offered  to  fourth  term  students,  one  can  review  the 
offering  pattern  of  the  course  at  each  campus  'an^  determine  if  most  oV 
Its-students  are  In  fact^taklng  this- course  duclng  their  fourt-h  teritK,  * 
Campus  F  shows  the  most  desirable  student-scheduling  pattern  for  speech  200. 

Figilre  11  Illustrates  the  ratio  of  p^rt-tlme  studen^  toi  full-time 
students  at  the  various  campus  locations.    This  graph  readily  shows 
i'unde'slred"  proportions  that  may  exist — such  as  the  approximate  ^0%»  part- 
time  cpunt  at  Campu$  H.   .  ^ 

These  examples  Illustrate  just  ^  few  of  the  numerous  applications 
areas  that  might  use  graphics  to  display  managemer^  Informatldn^  Those 
grapte -that  prove  to  be  particularly  useful  may'' be  ''programmed**  ^o  be 
part  of  the  standard  output  of  the  reportlr^  system. 

CDNCLUSIDH  .  '  *  ^ 

\  As  declson  makers  In  today' s  jnstttutlons  are  called  ^pon  to  review 

and  digest  more  and  more  Information,  It  becomes  Imperative  "to  devise 

A  •      .  .       *      •    ^  -  I  \  -  ' 

methods/and  techniques  that  will  assist  the  administrator  In  understand  I  njf, 
-  '   '  ^  .  *  '  .  / 

'  .  ^  { 

what  Is  reported.    Computer  graphics  can  play  a  significant  role  In  re- 

moving  much  df  the  drudgery  in  analyzing  reports.    Jhe         Is  an  attempt 

'  •  i  ' 

to  minimize  confusion  and  ^me  in  the-lnformatlon  review  process.  - 

/    '       *  -    .    "21  617'' •  1  ' 


'T[)e  adaptability  of  the  HGS  to  existin^g  cpmputer  systems  aod  its 
abili^  tQ  accept  data  from  historipaf  reports  has  pro^^n  to  be  useful 
qualities.    Often  management  information  is  best  preserved  in  graphics 
^^^^1^.     in  tbis  way,  subsequent  review  and  understanding  Ts  more  readily 
accomplished.   •  *  ^".^  ^ 

Future  efforts  will  no  doubt  involve  an  extension  of  the  capability 
to  serve  a  broader  segm^it  of  academic  administration.     As  the*  use  of 
graphics  terminals  becomes  more  wide.spread,  development  could'move  Into 
the  interactive  graphics  arena  to  explore  the  potential  for  /ns^yering 
'"what  if",  type  quest  ions.  -  This  would  be  particularly  useful  during  this 

\  •  ^ 

period  in  higher v^ducat ion  when  problems  such  as  program  re-evaluat ton, 
budgeting  reallocations,  #nd  changing  'pnrol >ment  patterns  must  be  con- 
fronted* 

Graphics  may  not* be  a  panacea  for  management  information  reporting. 
However,  since  it  is  not  complicated  by  numeric  tab'ulatic^,  the  busy 
administrator  can  better  grasp  its  true  meaning.    Thus,  he  can-  spend  more 
.time  dectdir^  what  his  alternatives  should  be  raiher  than  interpreting 
'   the  d^,ta.    Those  information  systems  employing  graphics  will  most  likely 
be  more  popular  and  will  no.doubt.be  called  upon ,  regular  ly  to  provide 
information  to.  the  decision  makerl  '  . 
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Clemson  University  has  recently  develo|fed  a  financi.al 
information  system  that  serves  as  a  focal  point  for  all 
Accounting,  budgeting,  and  grant  data!     The  system, 
designed  along  NACUBO  guidelines,  records  all  ^^ta  in  a 
data  base  used  to  generate . financial  Information  in  a 
batch  and  an  on-line  mode.     The  software  design  is  such 
that  the  system  can  be  transferred  to  other  institutions 
having  a  different  data  base  management  system*  This 
paper  describes  the  daily  j^peration  of  the  system  ^rom 
a  financial  management  as  well  as  a  data  processing 
perspective.  *  .  , 

•    .    •  . 
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THE^ESIGN  AND  MXiiAQEMENT  OF  A  ONIVERSJTY^  FINANCIAL  DATA' SYSTEM 

I.  ;an  introduction  to  clemson  university 

Clemson  University  is  a  land-grant,  state  supported  institution  near 
the  mountains  of  SoutlScarolina.     It  was  founded  in  1889  as  the  result 
of  a  bequest  by  Thomas  G.  Clemson,  son-in-law  of  John  C-  Calhou^a^J^a 
former  South  Carolina  statesman  and^ice  President  of  the  United  States  • 
during  1825-1832.     Clemson  was  originj|^ly  Clemson  Agricultural  College, 

•  4, 

and  became  Clemson  University  in  1964.  %  -  , 

There  are  nine  colleges  on  the  maiT\  campus  which  contains  600  acres 
and  represents  an  Investment  of  approximately  $125  Bullion  in  permanent 
.facilities.     In  addition-  to  the  main  campus  in  Clemson,  South  Carolina, 
there  are  about  32,000  acres  of  farms,  woodlands,  and  camp  areas  that 
are  used  for  research  in  agriculture,,  forestry,  and; 4-H  Work. 

V 

Clemson  has  in  excess  of  10,000  students  and  a  biweekly  payroll  of ^ 
over  $1.?  million  for  5,000  employees.    During  fiscal  1975-76  our  current 
-funds  operating  budget  was  approximately  $69,248.00.  V 

'  II.'  D4TA  PROCESSING  FACILITIES  AND  ORGANIZATION 

^  [ 

The  Compi/ter  Center  Serves  the  academic,  rese^qh,  and  .administrative> 
needs  of  tbe  University.     In'order  to  meet  these  Aeejis,  we  have  ai^  IBM 
370/158  computer  With  3  megabytes  of  main  storage.     Additionally,  we  have 
^4800  megabytes  of  storage  on  26  CALC(JmP  235-11  disk  drives.    This  hard- 
ware  is  interfaced  with  the'' users  through  0S/VS2  release  1.7. 


ir 


We  have  approximately  170  CRT  terminals  which  are  managed  by  TSO. 
During  March,  1976,  we  processed  4,010*batch  jobs  in  one  day;  o^  daily 
.average  is  3500.    The  administrative  applications  comprise  approximately 
23%  of  our  daily  work  load. 

.    621  '  . 
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We  are  pi;e8ently  in  the  process  of  -upgrading  our  hardware  tP  an  IJM 
370/165-2'  with  4  megabytes  of  main  storage,  which  wlil  provide  three 
times  the  power  we  presently  have,      •  ^ / 

The  Division  of  Administrative  Prograimning  Services  (DAPS)  was 
organized  in  July,  1974,  and  its  purpose  is  to  serve  the  a4ministrative 
functions  of  the  University  in  the  areas  of  new  systems  development 
and  systertis  maintenance. 

We  have  three  programming  teams:    one  for  the  business  office,  one 
for  5tu^ent  applications,  and  one  for  o'ther*  administrative  areas.  Each 
\     has  a  teim  -chief  and  consists  of  approximately  5-10  programmers  and 

analysts.  Each  individual  system  has  a  project  leader  and  a  backup  pro- 
ject leader  and  utilizes  other  programmers  as  needed.  _^  * 

,  In  July,  shortly  after  the  Division  of  Administrative 

Programming  Services  was  formed,  we  began  th^  detail  design  of  D^PS' 

■    •  \^ 

first'major  project,  an ^Expenditure  Accounting* System,    During  the  pro- 
'^cess  of  this  development,  we  progressed  from  an  Expenditure  Accounting 
System  to  a  General  Ledger  System  and  finally  to  our  end  result  which 
is  the  subject  of  .this  paper:    ^Jhe  Accounting  Information  SystemJk 

m 

III.     DESIGN  AND  DEVELOPMENT  '  A 

A.    •  SYSTEM iDESIGN 

•         Exhibit  III-l  shows  the  cofhponents  of  the  daily  operation  of  the 
Accounting  Information  -System.    The^^tructure  is  such  that  one  step 
must  be  completed  before  the  next  step(s)  can  be  run.    Thus^  a  new 
account  number  must  be  added  to  the  data  base  during  the  account 
maintenance  step  so  that  budget  or  encumbrance ^data  can  be  added  in 


O  .  subsequent  steps,  ^  * 

.  2  622 


■    \  .. 
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Tha  Accounting  Information  System  is  designed  in  a  modular  fashion' 
^   and  is  coded  in  structured  programming.    All  programs  are*written  in  a 
clear,* straightforward  manner  in  ANS  CdBOL.    The  data  base  management 
system  is  IDMS,  which  is  based  upon  tihe  specifications  of  the  CODASYL 
Data  Base  Ta^k  Group.  ^ 

All  data  base  actess  is  executed  through  called  modules.  ,  The  system 
is  designed  so  that  it  can  be  transferred  to  other  institutions  having 
a  similar  application,  but  possibly  different  file' management  software. 

B.      PROGRAMMING  APPROACH  .  ■ 

Several  members  of  the  systems  development /"group  have  attended 
schools  on  and  experimented  with  structured  programming.    Almost  all 
members  "of  the  staff  have  experience  in  modular 'programming.     It  was 
determined  that  this  project  would  use  those  techniques  associated  with 


lelermmc 

jtructurc 


c 


strfictured  programming.     The  following  techniques  were  employed: 

^       TopH)owTi  Design.     Each  major  sub-system  (such  as  budget  maintenance) 
is  broken  down  into  emaller  functions  (such  as  read  transaction^ 
edit  transaction,  apply  change  update,  generate  report  record,  etc.), 
These  functions  in  turn  break  into  smaller  functions  (^pen  file, 
call  generaliz^ed  date  edit,  etc.). 

Highly  Modular  Design.    Each  module  accomplishes  usually  one  major 
*         task  (edit  account  number,  write  accounting  transaction,  etc.)w 
Each  Siib-system  has  a  mainline  module  tha*t  drives  the^ctfvity 
necessary  by  calling  lower  level  moJifees,  which  may  in  turn  call 
still-^ther  modules.     The  completed  system  has  350  modules  that  ^ 
are  linked  into  40  composite  modules.  ^ 

er|c  3623  . 


Mostly  Structured  .Code^    The^asics  of  structured  ^programming 

•  were  tised  with  very -few  excei^ions.    It ^was  .discovered  that 

after  orientation,  programmers  were  able  to  read  othef 

programmer's  code  quite  easily  and  were- able  tq  produce  clear, 

readable  modules  in  a  very  favorable  time  period.    Also,  m^in- 

tenance  of  the  system  -has  proven  easier  than  that  of  some  of  ' 

our  more  traditional  systems. 

» 

Walk-Throughs .    All  programmers  presented  the  most  critical- 
modules  in  walk-through  sessions.    These  served  as  an  incentive 
for  the  programmer  to  write  clear  and  readable  code  and  also 
Served  to  catch  many  major  errors  bedore  modules  'were  unit 

■  \  • 

tested.     It  was  noted  that  the  presence  of^  hi^er  level  managers 
'at  the  sessions  tended  to  suppress* participation  and  thus  caus^? 
less  real  accomplishjnent  • 

Top-Down  Implementation?    Using  this  technique,  testing  of  ^ 
higher  level  modules  was  done  before  lower  level  modules  were 
even  coded,     'Stujr*  modules  that  displayed  a  trace  code  were 
Inserted  in  composite  modules  so  that  call  .ng  modules  could  be 
tested.  *  ,  •  '  '      ,  ' 

tibrarian.    A'  project  librarian  was  used  to  maintain  all  COBOL 
'copy  code*  and  to  notify  pi^^rammers  of  changes  in  tJvis 'code 
during  th0  desig^n  phase.  *Each  pr^rammer  maintained  the  sniirre — 
modules  that  she/he  was  assigned  by  using  the  TSO  Edit  facility. 
At  project  implementation,  all  moduled  were  -f!ut  in  a  production 
library.     These  production  modules *are  not  changed  by  the 
programmer,  but  are  replaced  by  the  librarian  when  the  programmer 
...V    •  .4 
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has  teste^  a  change  using,  other  libraries  and- the  projpct  leader 
has  notified  the  librarian  that  the  replacement  should  be  made. 

'     C.  /MANPOWp  REQUIREMENTS  AND  OPERATIONAL  CHARACTER ISTICS 

The  general  design  of  the  system  was  completed  in  six  calendar  months, 
^    and  the  detail  design,  coding,  and  testing  were  done  in  about  five 
/calendar  months  of  irytense  effoict  with  a  team  of  eight  programmers.  The 
total  effort  represeg^ited  an  investment  of  five  programmer /analyst  years 
and  two  manager  ^ears. 

r  ' 

^  The  daily  , portion  of  t|j^system  runs  an  average  of  four  CPU  minutes 

^^n  an 'IBM  370/158..    The  elapseS^^Nie  varies  depending  upon  conditions 

from  ten  minutes  td  ninety  minutes.    Jhe  monthly  data  base  reporting  and  ^ 
.  maintenance  requires  about  fifteen  CPU  minutes  and  runs  about  ninety 
minutes  elapsed  time,  •  '  . 

The  operational  results  of  ^he  system  have  been  v^ry  good.  All 
financial  reports  Have  been  correct  and  in  balance,  and  only  fpur^errors 
in,  production  mo(}#le€^iave  b^en  ^iscpvered  to  date.    Also,  the  fact  that, 
the  system  is  designed  in  a  modular  ^fashion  has  greatly  facilitator  tlie 
maintenance  effoi^t.  .  •  * 


D.     FEATURES  OF  THE  SYSTEM  .         '   •  ^  ^ 

1.    A  di^Tgram  of  the  Accounting  Information  System  data  base  is 

shown  in  Exhibit  III-2  and  shows  trfe^'^se^"  relationships  of  the  \^ 

0 

13  record  tVpes.    The  record  ty.pes  are:  ^ 

1-6'Debit/Credit  Accounting  Transactions,  '  ^ 

7  Account  Master  '  '  . 

8  '  Encnmbranojes  *  -        .  ' 
^          9    Expenditure  Budget  Accounts 


10  Fiscal  Y#ar/Project  Life  Budgets  < 

11  t^roject  Master      ,   ^  *  * 

12  Jlevenu^/Transfer  AcCouBts  Budget 

13  M9ntKly  Sumniaries  of  Debit/Credit  Transactions- 

Direct  access  is  provided  to 'project  records,  expenditure  budget 
account  records,  and  detaill  acoount 'master  records.  Records 

v.. 

un<ier  these  record  types  are  storeS  pj^sically  hear^their  parent 
records.    All  <Jie  accounts  in  a  given^project  are  members  of  a 
"set"  and  can  be  referenced  directry  when  given  the  project 
identification^  Also,  all  expenditure  budget  accounts  fpr  a  .» 
project  can.be  referenced  in  a  like  manner,  and  all  detail 
accounts  for  a  givea  expenditure  lyidget  account  fare  in  a;/*set.."' 

The  System  provides  for  daily  updating  and.  maintenance  of  .the 
data  base  through  batch  input*    The  input  can  be.  froi<  .either' 
punched  cards  or  generated  by  other  au^mated  ^^^ems  such  als  , 
payroll  or  vendor  payments.       /  ^     *  ^  r 

All  data  is  thoroughly  edited  before  being  accepted  for  ' 
recording  on  the  data  base.     If  an  error  is  found  'iti  an5^1)atch  . 
bf  debit/credit  transaction^,  the  entire  hatch  is ^fejec ted  arfd  , 
the  ^rror  must  be  correcte^in  order  for  tViat  batch  of  trans-- 
actions  to  be  posted.     An  ilrrof  in  any  qf.  the  other  type's-  o^. 
transaction^  will  caOse  that  particular  transaction  to  be 
rejected.  ^  ^ 

The  Accounting  Inf oririati/n  System^pro^uces  all  financial  reports 
required  by  the  University The^e  repoTts  "^ar^^rpduced  montfily. 
and/or  yearly,  and  also  on  demand.  *  ^  * 

A  report  request  is  entered  into  tffe  System  by  keying  in  the 
report  eode^  name'^^'^requested  and  the,  range  of  batch  n\imbfiers  and  dates 


to  be  included.  '  ifll  report  dat3  extractor  program  will  thcM 
analyre  the^"  requests  and  extract  the  required  information  from  ^. 
the  data  base  for  each  report  ^elftta«ted.     The  extracted^  data  ; 
^  ^  Is  then  sorted  and  printed  by  the  report  superyisor  program*    ^  - 
IP^I^I^     In  this  fashion,  only  one  pass  of  the  data  base  is  required 
to  generate  as  many  repo^^a^as  'are  requested  at  a  time.    ^  ^ 


^/Vf'    After  all  Wntlily  financial  sta^ments  have  been  produced  and  it 
^s  determined  tn&t  the  month  can  b«  closed,  we  perform  certair 


.  dkta  base  nrainteaance'  functions.^    These  functions  include 
all  detair  debit/credit  transaction  records  and  placing  them  on  a 

history  "f  lift-',  'yhese  records  are  also  suTnmarize<J  by  a^count^^umber 

*     •  .    -  ^        '  ^  ^  ^' 

'and  tpt^l  records  -are  posted  to  the  data  base.       '    '    ;  . 


Oa-line- inquiry  to  the  data  base,  is*  supported  by  the  Accounting 

Information 'Syfetem;    All  data  ±xi  the  data' base  can  be  retrieveci, 

but  typically  only  accouRt  summary,^  budget  status,  or  grant,  statii^ 

'  daltf  is  obtained.  *A  detail  listing  of  accounting  transaotiona, ' 

budget  amendments,  or  encumbrance  data .can  be«obtaihed  for^an 

*  *  •  » 

^account  or  a  gr%ip  of "  accgunt^s .  •  The  ojrganization  df  the  da^a  base 

/^..      ^pet^its  direct  access  at  jthe  grant,  budget;,  and  account  number 


levels. 


I 


ILiAGEMENT  OP/tHE  ACCOUNTING  INFORMATION  SYSTipW       0^  , 
«0n,  July  1,-  l97.5yClems6n  University  Itnple^ntec}  the  Accounting  '  » 

Iriron^atii^n  Sys^eta  WhiqJ^terv^  as  a,  focal  point*  for  all  accounting,  j|  ^ 

'    ^-^     i  ^  >  ^        *    i  ^'  ^'  ' 

budgeting,  ^nd  grant  da£l.  Mn  adcJtfPCH^,  it  maintains  all  historical 

accpunt  datra  and  facilitates  all  fisjial  requirements  imiadin^  encum- 
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brances  and  salary  prt)jections.    This  portion  of  •  the  paper  facuseslon  the,* 

^   ^     V  ^  f  \    ,  '  * 

-.daily  opCTStion  and  management  oft  this  system^\  •      ^  .    *  < 

•  "  •       *  ♦        *  ' 

The  Accounting  Inf omration'lsystem  embraces  the  College  and  Univer- 
♦  »  « /  ♦     «/  • 

1  ^^ity^^jfi^^es^^  Mminist ration  ^"ccounting  principles      There  are  expansions 

to^SiXoMlox  the  uniquen^s  of  management  and  operational  deftirab'iliti^s 

at  Cletnson  University,  e.g.,  Clerason  Unive;:sity  ha^ .  ch^osen  to  diylde  both 

the  unrestricted  and  restricted  current  funds^^iato  additional  sub-^roups;, 

as  foll(^         ^  •  '         '  ^  *  '  ' ;  ^         ^'  ^ 


'Unrestricted  Curtcn^> Funds - 


*  To  account  for  th^  current  fund's  Which-  arfe  d^ermined*  V 


'to  be  withi^i^tl^%^inition  of  "Urure&tricted,*'  such  as 
.^federal/state  appropriations  and  general  purpose  operating 


*  revenues, ^ 


En^i 


u  t  % 


Unrestricted  Cur^cerft  Funds^  ^  Auxiliary  jnfaerprisgs 

To  acc;oynt  lor  s'epfe^yate  self-supporting  entities  v^thin  ^  " 
the  Unrestdricted  Current  Furies,  witlj'  each  havings  its^gwrj 


balancing  assets,  liabilities 'and  fund  i)alance." 


4ERIC  ti 


Restricted  Current  Funds 


Grants  and  Contracts 


Scljfolarships  ^nd  Stu4ent  Aid 
Other''  '  "    .  . 

To  account  separately  for  each  of  the  above  Restrict 


Current  Funds  aub-groups,  wi'th  ea^ih  havi^  itS;  own  s^Jf? 
balan9ii|g  assets,  liabilities  and  fund  Jjald^te 

•        ^       '         ^        x'   '      '         ■  . 


*  < 
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fund  groups  in  addH^on  to  tfa^  'current  funds ''arc; 
Loan  Funds  ^  -  - 

Epdbwment  aiid  Similar  Funds 
.  Plafrp^^ndp  \  '-x^ 
Agency  'Funds 


STTOCT] 


A.'     ACCOUNT  NUMBE^^TTOCXURE 

The  .Accounting  information  System  is  bas^  upon  a  s"ix  field,  seven- 
teen  tfigit  account  number  (Exhibit  IV. 1).    The  components  are  as  follow?: 

■  ^  ">  '  ■  •  ^  •  .  •   .  •  ■  / 

'    •  *      1,    ^t'ield  1  ,of  the  accaunt  niimber  represents  the  Major  Fund  Group 

.  ^nrestficted  Current  Funds,  Loan  Funds,  Endowment  Fqnds,  Plant 
'   Funds,  etc. ) .    *     *  *    "  . 

^  /  2.  The  second  field  o|  the  account  nuirtber  indicates  the  Type  of 

'      "        '  Account  (Expenditure,  Revenue , .Asset Liability  or  Fund  Balance 

S  ;  Account;)  -  (Exhibit  IV.  2i^) ,    Thi^  f  ield*s' importan9e  cannot  be 

^   .  overstated 'because  Field  2  of  t^^ccount  jiumber  determines  the 

,  *  reports  -  both  monthly  and  yearly  -  upon  which  the  activities 

^       '  ^  ^'  '         .  "  ' 

•  of  the  account  will  appJbt.    Additionally,  Fipld  2  of  the  account 

'    number  determines  the  coding  entries  ot  ^ield  3* 


3.    Field      further  details  Field  2  -  specifying  the  .Object  Class 

of  Expenditures,  Detailed  ^Source  of  Revenue,,  or  the.  Identification 

♦  '  .      *  * 

'  /'of*  Assets,  Liabilities,  Additions  and  Deductions.     For  example, 

^if  Field  2  of  .the  accouht  nufnber  indicate0  an  asj^^  account ,  • 
*  'Field  3  will  specify  whether  the  asset  Is  cash,  investments, 
invi^ories,*«tc- 


•V 


.         4.,  Field  -4  of  the  account  number  is  the  Department/Unit  identi-  , 
'  ,  <    .  •  '■ 

ficat ion, Number.  ,  Every  expenditure  is  charged  to  a  depart- 

*  .     ♦  ... 

mental/unit  budget*.     (Wh^n  Clemson 'elects*  to  implement  a  cost 
^  ,^         ,    prediction  model, .  Field  4  in  conjunction  with  Field  2  will 
•    *  facilitate  this  undertaking) 1 

/:     ''.f ■  /  ■  - 

^       5.    Fie^d  ^  identifies  and  describes  the  prijnary  source  from  which 
*         .funds  were  received  and- expended .  *       /  ' 

6.     Field  6  indicates^he  smallest  Breakdown  of 'a  fund  Balance. 
•  ^    \  V     Far  example,  riumefaus  research  projects  are  befhg  conducted- 

.  -^^  -  ■  .        ■     ■  ■  ^        '      .  • 

^        ^^in  the  Agricultural  Exp^ri^nent  Station.     Field  6  permits  the 


breakdown  of  these,  research  funds  to  spe&if ic  projec;t  fun3 
ftalance3.'  * 


Bi''  ACC0UNTIN6  ^OfjlTROL  SECTIOI^ 

Necessitated  by  the  implement atlotj  of  t^he  'Accounting'  Infoimation 

'      ■  /  '  * 

System,  a  newy  operational  section  w^s  established  undej;  the  Aa.sistant 
Vice  Presicfe|)t  for  Financial  Management  (Exhibit -iVrS)  .    This*  section^ 

.^'  '   /  . 

known  as  Accounting  Control,,  has  a  Director  arid  a  staff  of  four  -  one* 
professional  position,  two  quasi-professional  positions,  and  one  , 
clerical  position.    Existence  of  this  section  Is  essentia^l  t9  the  oper- 
§^lon  of ^  the  Acl^itirfg  Information  System  for  controllftg  the  input 
to  the  System,  thus  controlling  thfe  output  of  the  System. ^ 


'  Data  controi'  and^'l^tiancial . reporting  are  ^the  two  primary  respori-** 
sibilities  of  Accounting  Control.    All  input  to  the  System  is  ^cjianrteled- 
through  this  section,  as  is  all  output.    Cut-off  schedules  for  the 

•630.    •  ■■ 


geJleration  of  monthly  budget  status  reports  are  established  and  coordinated  ' 
by  Accounting  Control,  as  well.  /  •  -     *  f 

C;     .BATCH  INPUT  ,  -  •  ^  '  .  / 

The  AccQutvtirig  Information  Systj?m  proyideSi. after  the  fact,  recording 

oT  all  accounting  transa^ctions  at  Clemson  University".     Input  to  the  ^ 

•         •     *    '  #  - 

•  ■        '  ^  *   *  • 

System  cbihes  directly  from^other  automateds  systems  (such  as  payroll  or- 

check  writing  system)  and  from  manually  prepared  transactions  (such^» 

iouriaal  entries) .    All' input,  wh«th^r  .manual  or  automated,  is  batched. 

.  ^   ^       \  ... 

batch"  is  Refined  to  be  a  collection  o-f  ttansactdonS  that  4iave  a 

specific  relationship.    ^There  are  fifteen  differ^J^  Batch  Jypes  utilized 

in  our  Accounting  Infpynation  System  (.Exhibit  IV^,A).    As  you  can  see,  "'k 

these  Batch  Types  are  separated  int,o  two  groups  —  Accounting  Transactions 

and  Update^Transactions  —  to  facilitate  the  editing  protess  in  the  daily 

cycle.  , 

'#  '  '  .        -  • 

Within  each  Batch  Type  there  are  'several  transaction  type,  codes* 
These  vcodes  ar^  i^tilized  in  the  following  ways': 


1,  ''Reference,!--  All  transactions  to  be  posted  to  the  Financial- Data 

'  ^ — ~'' —  V'**       .     ♦  •  •  ; 

B^se  have^  a  unique*  nine^rdlglt  reference  number.     The  first  three 
digits  of  this  re|^rence ,xiumber  constitute  the  transaction  code 

which  indicates  a  type       •transaction.    The  last  six  digits  (fes-  # 

'  >  ^        ^        •     .  '       '  ' 
ignate  a  Specific  tVansaction  in  that  typfe.    When  questions  arise  , 

concerning^ a  transaction f\he  transaction  .code  is  the  key  uded  in 

locating  the  ^original  source  document.  ,      .      .  ' 

2    .  Edit. —  All  transactions  must  pass  several  basic  edits.  Addition*k»i^ 
and  differing  edits  are  perfot'med  on  data  of  certain  transaction 

•    V':        '     '^31    -        .  ;  • 


t 


types.'    For*  example/  a  Cash  Receipt  Transaction  (types  001-004) 
^  must  contairi  a  teller  nuabier  while  a  Vendor  Check  transaction 
(type  010-014)  must 'contain  a  valid  vendor  number. 


3.     Creation  of.  Automatic  Journal  Entrt^  —  As  batches  are  proces*^^d, 

the  System^  generates  automatic  cash  equity  Journal  entries  and 

»  ^  *  •   »  ^ 

postings  ,to*  revenue  and  expenditure  control  accounts.    Thfe  typ6 

of  transaction  determine^  the  automatic  joi^rn^l  entries  *to  be 

generated..  For  example,  a  Cash  Receipt  Transactiprl*  (types -001-004) 

*  ».  •  * 

requires  th&  creation  of  -  a  Cash  Eqiiity  Journal  Entry. 

•«        -  *  /  *  ^ 
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Each  functional  arej  of  jfhe  business  and  Finance- organizatiAi  prepares 
batches  of  transactions  and  sends  ^hem  to  the\ccountlng  Cprffrol  Section, 
accompanied  by  a  batch  control  ticfce.t-  (ExhiVit  IV. 5J  ^hqwing: 

' •   ■••  ^  '  '  "     <'  \         .  *  '      '  \ 

1.  The  type  of  transactions  in.  the  batch      •    '  * 

.      •      /  ^  ,  ^  .  # 

2.  The  number *of  •transactions,  where  applicable 

3»     The  total  deb^Jf  aigount  of*  tlie  transactions,  where  applicable 
4.    T|ie  total  credit  amount  of  the  trarva^ttlons^ * vhere-'applicable  " 


^    .     Personnel  of  Acc6unting  C9ntTol  assign  .a  five  <Ugit  b^tch 'control 
number  to  eacb  manually  pyparfed  batch-and  record  the  batctv*  on  tlie  Batch 
Control  Log  (Exhibit  IV. ^T).*   The  f ilrst.  Wtr^igltts  of  the  batch  control 
number  indicate  the  month  of  .  the  year*  (01-12)  to  yhich  the  traiisactions 
apply.    "The  actual  batch  nuirfber  within  th6  month. tha  last  three  digits 
of  the  batch  control  numter.    Whert.  ^.nput  is  receiveW  froln  another  auto- 
mated  system,  such  as  payroll.,  the  batch  dbntrol  number,  is  computer 
generated.     .      #        ,      .  -   \       .         *  . 


/ 


The  Accout^ting  .Control' Sect ioa  submits  the  batches  to  data  processing 

•  for  keypunching  and 'entry  4nto  the  daily  processing  cycl?^  ^^^^^  the,key- 

I  punching  function  has'been  completed,  tllP  batches  of  source  documents  are 

returned  to  ^he  Accounting  Control  Section' where  they  are  held  in  a  sus-  » 
^  .  »^  •  ^ 

pensfe  file  until  such  tfme  as  they  are  posted  to  the  data  base;.  The 
Batch  Control  Log,  augmented  by  the  Data  Control  Log  (Exhibit  IV,.7),  is  ^  , 
the  key  to  effective  management  'o~f  the  Accounting  Information  System, 
>  *  *   /       viewed  from  a  financial  management  perspective.  ^ 

The  daily  processing  cycle  is  typically  ex^cut^ed  overnight  vJith  the 

activity  and  exception  reports  being  the  first  printed  the  following 

'    .  mornings    iThis  ^schedule  allows  ^the  Account  ing  <lontrol  Section  maximum 
i  -  *  \ 

,time  in  which  to'  locate  and  , resolve  any  errors  wWich  resulted  in  the  r-e- 

section  of  batches  frore  the  Wevious  night's  proc^sing  cycled 

•    /'"^  '    E^cb  batch  is  thoroughly  edited,  and  any  error  within  the  batcfrW 

causes  the  entire  batch  to  be  rejected,    Whe\  an  error  is  dete.cted  within 

a  batch  of.  any  accounting  transactions,  the  eatire  batch  is  pouted  to  the 

error  pending  file»  and  an  error  report  is  generated.     The  Accounting 

«  .  ,  •    ,  %- 

Control  Section  works  with  this  report  each,  day  to'  prepare  correcting  ✓ 

entries  and  thus  release  the  corrected  batches  for  re-entry  (Batchi*  type 

30)  in  the  nejt  daily  cycle,    A  batch  which  haa  an  erroV  remains  on  the 

"    '  «      eVror  pending  file  and  is  reported  each  day  until  it  is  removed  t>r  cor^ 

rected.     A^  batches  are  processed,  the  System  gen^ates  automatic  cash 

equity  journal  (entries  and  postings  to  revenue  and  expenditure  control 

accounts.     In  this  fashion,  the  System  is  kept  in  balance  at  all  times, 

M 

The  System  prov.ides  complete  audit,  trails  of^  alt  transactions, 
"    The  followin^'activity  atici  exception  reports  are**  produced  daily: 

ERIC    '        .    .         ,  633  .  ^ 


!•    Dally  Transaction  Control  Report  -  This  report  lists  all  the" 
accounting  transaction  batc;Jies  whldh  were  accepted  or  rejected 
for  that  4ay,  accompanied  by  debit/credit  control  totals  for 
each  batch. 

>^  ■ 

^         2*.  .Daily  Transaction  Error  Log  -  This  retort  is  generated  for  esery 
^      batch  of  accounting  transactions  which  wereSfejfected  for  that  day* 
Each. record  in  the  rejected  batch  is  listed  with  the  recordCs)  in 
error  being  flagged  by  asterisks.  ' 

N Register  of  Daily  Transactions  -  This  report  is  generated  for 

fe^ery  batch  of  accounting  transactions  which  was  accepted  for 

that  day.     Produced  in  tl^e  sequences  -  account  number,  trans- 

actlon,nifliiber and  automatic  journal  entry  number  -  this  report 

^       lists  each  transaction  posted  to  ah  account,  including  any 

apt>ropriate  automa^  entries.  " 

*  -  -  . 

E.    AUTOMATIC  JOURNAL -ENTRIES  AND  BALANCIKIG  ROUTINE  .* 

As  batches  of  debit/credit  transactions  fre  processed  and  found.  tO' 

■i  ' 

be  error-free,  the  System  autom%|^all3p. generates'  cash  equity  journal 
entries' and* postings  to  the  revenue  and  expenditure  control  accounts.  Thus, 
debits  always  equal 'credits  for  each  batch,  major  funci  group,  project,  or^ 
the  entire  dat^  base.    These  automatic  entries 'arid  their •^ppropria'Ce  trans- 
action  type  codes  aire:  _ 


090  Posting  to  Reveque  Control  Account'^ 

091  Postij^g  to  Expenditure  Control  Accouiits 

092  Reduction  of  Vendor,  Account  for  Cash  Disbursements 


■634 


627 


093    Recognition  of  Increase/Decrease  in  Cash  Equity  at  State 
Treasurer  Expense"  Clfearing  Account  Level  • 

« 

^094.   Detail  Distribution  of  Cash  Equity  at  State , Treasurer  Level 


The  accounting  data  base  contains  al> transactions  that  are  entered 

.  •  V 

into  the  accounting  system.     Based  on  Field, 2  (fype  of  Account)  in  the 
account  number,  these  transactions  can  be  separated  into  threfe  ledgers: 


'  *1.     General  Ledger  -  Field  2  =  ,50-5S|b.  70-99 
^    '    2.     Revenue  Ledger  -  Eield  2  =  01-09        *  * 
3.     Expenditure  Ledger  -  Field  2  =^20-49,  60  . 

TJie  following  edits  are  performed  throughout  the  daily  processing 
^    cycle  to  insure  that  the  accounting  transaction  file  is  in  balance: 

1.     General  Ledger  -  Field  2  =  50-59-,  70-99;'^  the  total  debits 
^  \ 

must  eq\a^  total  credits  for  all  transactions  in  the  general 
^^l^ger  accounts. 
t2.     Revenue  Ledger  --Field  2  ='01-09j  the  total  of  all  trans- 
^  actions  for  each  major  fund  group  -  Field  1  -  must  equal 
the  revenue/ Control  accopnt  in  the  general  ledger  for  the. 
^  ^  same  major^fuud  group.  •  '  • 

3.     Exp^diture  Ledger'-  Field  i-^  20-49,  60;*  the  total  of  all. 
transactions  for  each  major  fund  group  -  F^eld  1  -  must  equal 
the  expenditure  control  account  in  the  general  ledger  for  the 
'  same  major  fund  group.  '  [ 

F.     OTHER  FEATURES 

4 


BUDGET  MAINTENANCE  SUB-SYSTEM; 

o   ^      ;  ^    •  635 
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The  purpose  of-  this  sub-^y8tem  is  to  provide  a  means  to  record  a^id 
maintain  the  budget  amounts  for  revenues,  expenditures  ani  transfer's  for, 
.  a  ^iven  fiscal  period,  '     *  . 


f 


The  budget '  infon^ation  by  accou^nt  number  is  used  primarily  in  prep- 
a'ration  of  the  Budget  Status  Report  for  Expenditures  and  Realization  of 
Revenues.    A  further  us,e  of  the  budget  information  and  budget  amendment 

transactions  is  to  produce,  as  needed,  summaries  of  tudget  information 

'  »  ^ 

a^ross^^^categories  x?f  account  numbers  in  o^der  to  provide  mote  viable 
reporting,  and  accounting.  »  • 

Fiscal  year  beginning  budget  information  is  input  at  the  beginning 
of  the' year  by  way  of  an  original  budget  entry  document •    Accounts  that 
.  are  established  during  a  fiscal  year  hav.e  beginning  budget  data  input  ' 
at  the  time'  they  are  estabj.ished.     Budget  amendments  are  .input  at  any 
time  during  the  fiscal  year  in  the  daily  accounting  .cycle  by  way  af  a 

budget  amendment  document.    A  budget  jnaintenance 'leg  and  errir  report      *  ^ 

^  '  /  / 

are  provided  for  all  budget  transacti'cftis.  '         ^       f  . 

4  t 

*  4 

PROVISIONAL  DESIGN  FOR  GRANTS,  CONTRACTS  AND  OTHER  RESTRICTED  FUNDS 

^  .     Special  provisions  are  made  for  accounts  where  fiscal  periods  extend 

beyond  orT are  other  than  Clemson  University's  fiscal  year,  primarily 

^Grants  ac4  Contracts.    Project  life-to-date  budget  and  aCc5ountin^  dianges 
•  « 

at  the  detail  level  are  shown  Dn  ceij.tain  reports  until  project  termination. 


1,  Project  identification 

2.  Beginning  and  ending  dates  of  the  grant 
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3.  Original  direct  and  indirect  award 

4.  Revised  direct  and  indirect  award 

5.  Cumtllative  expenditures  for  the  fiscal  and  life  period 

6.  Cumulative  additions  to' fund  balance 

7.  Cumulative  dedijctions  for  overhead  recovery  4^  * 

8.  C'omputed  reveruie  to  the  extent  expended  by  source  of  revenue 

These  data  elements  facilitate  the  ipreparation  of  annual  reports  for 
the  ^restricted  funds  such  as  Statement  of ^Current  Restricted  Revenues, 
Ekp'enditures  and»  Other  Changes  and  th^^'Statement  of  Changes  "in  the  Re- 
stricted  Current  Fund  Balance.'  ^ 

The, viability  of  these  special  provisions  also  allows  for  budgeting 
and  report  preparation  over  the  life  period  of  the  accounts  as  well  as 
budgeting  and  reporting  restricted  to  the^^scal  year  period. 

ENCUMBRANCES 

Encumbrances  are  entered  from  purchase  orders  or  other  appropriate 
documents  which  may  commit  budgfet  funds. 

EnctBn^ances'are  r^liev&d  in- the  daily  accounting  cycle  as  postings 
are  mAde  to  the  accounting  data  base.    Payaents  are  coded  either  "Fulljl 
or  "Partial,""  and  are  handled  as  follows: 

1.    Full  Payment 

in  this  case  the  encumbrance  is  relieved  in  full, ^irrespective 
of  the  amount  of  the  payment  as  noted  in  the  paymenf  transaction 
The  en^fcibrance  no  longer  exists  and  will  be  physically^  r'emov^d 
from  the  data  base.  ^ 
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2.    Partial  Payment 
*  A  partial  payment,  never  totally  relieves  an  encumbrance.  The 

*  encumbered  amount  is  reduced  by  the  amount  of  the  payment 
transaction.     If  the  encumbered  amount  becomes  less  than  zero, 
it  is  set  to  zeoro.  ^  *  •    ^  . 

\ 

A  report  is  printed  of  those  encumbrances* that  are  zeroX 
^These  can  then  be  reviewed  and  modified  throfgh  the  encumbrance 
maintenance  sub-  system*  '  ■  ^ 

CASH  FLOW  reports'  • 

Each  major  fund  group  at  Clemson  University  is' assigned  a  corres-  ' 
ponding  cash  account  at  the  State /Treasurer's  Office.     Funds  received 
throughout  the  mQnth  are  deposited  to  a  Revenue  Clearing  Account  at  that 
office.    A  report  is  produced  at  least  monthly  which  summarizes  by  major 
fund"  groyp  and,  in  some  instances,  funding  source  within  ftie ^fund  group 
the  automated  cash  equit^^^^urnal  entries  generated  for  cash  receipt 
batches^  ^ This  report  facilitates  the  Comptroller'^  distribution  of  the 
balance  in  the  Revenue  Clearing  Account  to  the  appropriate  ca§h  ^^|||ounts 
of  each  fund  group.       ,  ' 


All  disbursements  are  made  from  a  Vendor  or  Payroll  Bank  Account. 
These  accounts  are  replenisl^ed  for  those  disbursements  from' funds  held 
in  anTlxpenditure  Clearing  Account  ^t,  the  State  Treasurer's  Office.  This 
account  is  established  art  an-^pprove4  level  at  the  beginning  of  'each 
fiS9alvyeaY.    Monthly*  the  Expenditure  Clearing  Acfftnt  is  reimbursed  for 


the  funds  which  were  deposited  in  the  Vendor  ox  PayrollvBank  Accounts. 

/> 

As  disbursements  are  made  throughout  the  month,  no  attempt  is^made  to  * 
detitmine  the  source  of  funds  to  be  charged  for  such  disbursements.    At  the 

j3s       :  ■• 
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end  of  the  month,  however,  'a  report  is  produced  «hic.h  summarizes  by 'major 
fund  group  and,  'in  some  instances,  ''funding- source  within  the  fund  grout> 
the  automated  cash  equity  journal* entries  generated  fdr  all. batch' types 
other  than  cash  receip^t  batches^.^  Thife  report  facilitates  the  Comptroller 
replenishment  of  the  Expenditure  Clearing. Account  from  the  appropriate 
cash  accounts  of  each  fun4  group.  ^ 


63.9  ■ 
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^  .EXHI&1T*IV.1  .. 


ACCOUNT  NUlER .  STRUCTURE 


V 

» 


FIELD 
SIZE  8  FORMAT 


i"'  '  IT  '  'yjhr  '•Txxr  '  "-^"^  "Safe". 


FIELD  NUMBER    ,     ^  -  '  •  J. 

.  .1    '*     •■   '      *f1A.J0R  FUND  GROltP'  •        i    •  _ 

TvpE  OF  ACCOUN.]-  '     /:  . 

♦ 

r>,     '3A  :  _      .       ^  OBJECT  CLASSIFICATION  OF.- EXPENDITURE 

.    3B-  ,       "     •  -DETAIL  SOURCE  OF  REVENUE 

;     '    %  '  ^  •■  .ASSETMDENTlhtATIOl'^  " 

3D  '           LIABILITY  IDENTIFICATION    '  - 

>'  ''^  3F'  '          ■   -  ADDJTION  IDENTIFICATION 

•'.-^3r  ..  ^    ^-      DEDUCTION  IDENTIFICATION  ■ 

•       'V     •■  •   FUNDING /SOURCE  '    .     .    .•  ' 
•    "  f/^  :   ■    ■    ^  ^  PROJECT  IDENTIFICATION  "     .  - 


FXHIBIT*IV,2-:l 
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Cl€mson  University 
Types  of'  Accounts 

Revenues  OX-fx  -  -      '    "      ^   •    .  • 
'  01  Revenues  -  Tuitiow  And  Fees/ 
02  Revenues  - 'Gqvernmentau  Appropriations  .    ;  .  ;* 
'    >03  Revenues  -  Governmental  "GrantcS    Cont-r^cts  * 

•  0^<  Revenues  -  PRivATE"-&fFTs.,  Graft's  ,S  .CoNilfAcrs 
05  REVErujES  -  EWBewfflfNT  :I.NCO>iEt       '      •  ' 

•■  06  Revenji^.-  SAkES  &'Serv.ices  of  [educational  Activities,  ' 

•  ^'RevE-NUES  -  SaVeS  ■&  SERvYcE's  0F  'AlMiLIARY  "ENTERPRISE'S 

^  *     '      *  ,       »  *     /  .    \  ' 

0.9  RevEHUES  -  OTHEf?         •  ' 
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.  2rX  Expenditures  And  Transfers  2X-Z^ 

>  EdI^ATIONAL  AND  GENERAL  2X-5X 

20  Instruction  "  . 

;  '  30  Research 
"  '    ^31  Research'-  Agricultural  Experiment  Statjon 
*      35  ExTEMSioN  &  Public 'Service' 

'  36XxTENSioN  &  PuBgc  Service. t\Cooperative  Ag 

•  Extension  S^ry-ige      '  '  ^ 
>'  37  Extension  &  PuTblic  ^Service  -  "Regulatory  Service 
.  ^0  academic'support  4.^  . 

,  ^2  SiuDENT  Services  .;.  '  '    .  '  • 

^4  Institutional  l^p/'ORT  •     •  , 
^6"  Operation  and  Maintenance  of^lant     '    .  ,  •  ■ 

-  *  'V  '  . 

'lis  -SCHQLARSHIPS  AND  FeLLOWSHTPS*    \    -  .  ' 

53  Mandatory  Transfers  Tor  Loan  Fund  Patching  - 
v.  54  NoNmandatory  Transfers"  ^g^^  '  =  .  '     ,  , ' 


.  . .  •  .         ,  Exhibit  IV.2-2> 
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AuxiLi/\RY  Enterprises  6X-7X 
,)  60  Auxiliary  Enterprise  Expenditures 
'71  Mandatory. l^^ANSFERs  for  Principal  &  Interest 
72  MArfDATORY  Transfers  for  Renewals  &  Replacements 
/  76- Nonmamdatory 'Transfers 


8X -Operating  Accounts 
'    -'80  Revenue  Control     •     •  -   •  - 
p    ^  .82  .ExPErjDrjuRt  LoNTRdL-  "  >■ 
.       8^  Additions  to'  Fund  Balance; 
,       86  Deductions  from.'Fund. Balance 


■  64 
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v. 


9X  Bala^jce  Sheet  Accounts 
■  90  Assets  '  "  ^"^  ' 

'-91  Liabilities  '  -/  ' 

42  Fund  Balances -•  UnalL*0cai«ed  •  ' 

93  FuRD  Balances  -  All^qcated-    \  : 
.  9ir  Fund  Balances  -^esTI 
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ORGANIZATION  OF  ACCOUNTING  CONTROj. 


-EXHIBIT  iy.3 
1-  63? 


'  r. 


.  '  Viet  PRESIDENT' 
'•BUSINESS  FINANCE 


ASST.  VICE  PRESIDENT 
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/ 
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EXHIBfT  IV. ^-1 


*      ClEMSON  UNIVERSITY' 

Accounting  Transact t on  rnnrs 


■  "Batch.  Type  ' 

t 

«   *  • 

02  -  Cash' Receipt's 


Transaction  Type         Transaction  Description 


-  Vendor  Checks 


06  -  PayroU.  'Checks 


li}  -  IDT's'- 


ERJC  V 


X 


001 
002 

m3 

010 

oil 

012' 

013 

01^1. 

020 
021 
022 
023 
025 

\ 

035 
036. 


BAT' 


Student  Payments 
Miscellaneous  receipt 
REr^T  Receipt  ^ 
Student  Bank 


Vendor  Checks-Direct  Voucher 
INC^_UDING  Library  Purchase 
Orders  '        V  y  '  • 

Vendor  Checks-Put^chase  (fRDER 

Vendor-  Checks-Handwrittbn- 
DiRECT  Vouchers 

VEfciDOR  Checks-Handwritten.- 
Purchase  Orders 

Vendor  Checks-VoiJJed 


Payroll  (Biweekly)     .  ■ 
Payroll  (iflANDWRijTEN) 
Payroll  (Voided  Checks) ^ 

PAY|dLL  (ClOSEOUT  ChECKS). 

Payroll  (Accruals  ' 
IDT  .Disbursements 

> 

IDT  Receipts,  • 


EXHIBIT  IV..^l-2 
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Batch  Type  ^  • 
12  -  Journal  Vouchej^s. 


Transact TON  Type 


Transaction  4)escription 


)  f 


mo  ? 

\  V 

Trip  Request  '  \ 

Motor  Pool  MaintenaIice 

0A2 

vCentral  Stroes'  ( 

•  CenYiw(L  Photo 

m 

Utilities 

nil  Pi 
nil  7 

/ 
/ 

Fringe  B^^fjE^iTS 

I  Kt  C  1  ID  A  Kir  C 

INoyKAINCt  1^  V 
rCMTDAI     Ma  T  1.  DnOM 

niiQ 

WUKK  I  UK  UtrAK  1  ritiN  1  o 

•(Work-  Orders) 

049 

Work  ^or  Departmej>ts 
(Routine  Maintenance) 

■050 

Indirect  Costs- 

051 

Central  Services 

'052 

Teleph'one^frvices 

"053  • 

Bookstore  Purchases 

I'l  -  Journal  Entries^  (Corrections  To  Account  No.) 
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Receipts  Corf^cTions 
Payroul' Corrections 
Vnd'or  Corrections  f 
Refund  Checks ^^jjrrect ions 

IDT  Dl^URSfMENT  (jORREtfrTdNS 

IDT  Receipt  Corrections 

JourwaIj^'Voucher  Corrections 

Miscellaneous  Journal  ''A 
Entries  •  , 
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.      Batch. Typg 

16  -  WaRRAHT  PyECEIPTS 


y 

Transaction  Type' 

4 

079 


EXHIBIT  lV.^h3 

Transaction  Description' 

* 

Warrant  Receipts' 


•  18  -  Journal  Entries  (Other" than  Corrections). 

^     '  080  ' 


081 

cm 

089' 


1 


.Closing  Entries 

Interfund  Entries  ■ 

Reversing  8  Adjusting 
Entries  • 

Payroll  Clearing  .Deposit-? 

Miscellaneous  Journal 
Entries 
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BATCti  Type 


Clemson  University 
Update  Transactions 

Transaction  Type 


30  Accounting  Transaction  -Re-entry 


/ 


it 


101 
102 
103 

m 


EXHIBIT  IV. M! 
■641 


Transaction  Description 

Delete  Entii^e  Batch 
Add  Transaction  to  a  Batch 
Change  .Transaction  Data 
Delete  A'TPANSA^t^^^N 


^0  Account  Key  Changes 


hi  Account  PJ^mber.  Changes 


^4}  Budget* Amendnen 
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201 
202 
203 

251 

252 
255 
256 

301 
302 
303  ■ 

< 
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Add  Key  Entry  _ 
Change  K&y  Entry 
Delete *Key  Entry 


Add  Single  %-\k\\.  Account  ^ 
Number 

Explode  on  FiitD  3 

Change  Detail  Data  - 

Add  Single  Budget  Account 
Number 


Fiscal  Year  Beginning ' 
Budget-Expenditure  Accounts 

PjJ6ject  Life  Beginning 
SUDGET  Expenditure  Accc^unts 

Fiscal  Year^Budget  Amendment' 

Exf>ENDITURE  AcdOUNTS 

Project  Life  Budget 
Amendment  Expenditure  • 
Accounts  '  • 
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Exhibit  IV,'4'-5- 


Batch  Type 


Transaction  Type         Transaction  Desc^ription 


-  Budget  Amendments  <Continued) 

•  305 

■     •  1 

■306 


46  Project  Award  Information 


401 
402 
403 
404 


Fiscal  Year  Beginning  Budget 
Revenue  &  Transfer  Accounts 

Fiscal 'Year  BIjdget 
Amendment  Revenue  &  Transfer 
Accounts 

\  • 


Add  External  Project . 
Change  External  Project 
Change  Internal  Pro'ject 
Delete  Project 


48  Vendor  MX^ter  Information 


50  EflCUMBRANCE  CHANGES 


601 
602 
603 


Add  Encumbrance 
Change  Encumbrance 
Delete  Encumbrance 
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EXHIBIT  FV. 6-  ^ 
643  • 


Batch  Control  Log 

• 

Month :  November 

..Batch 

ilUMBER 

^  Batch 

TvpE  . 

 ^  '  ' — sm  :  

Date  , "  ' 
Received   •  . 

HAW''' 

PoSTINfi 

Date 

112]  6 

i]/2r 

• 

11/2/1 

11/2^! 
11/2^1 

~  11/24 

11217 

96 

11/2^1 

'  •  ll/2'4 

1  1  /no 

11/23 

.11218, 

^2 

11/29  •• 

-11/2Q 

•  11/29 

11/29 

1J219  ' 

11/29  \_ 

•  11/29 

1-1/31  , 

11220 

1 

$ 

r]/3n  ,. 

11/39 

< 

11/30 

\ 
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V 


V 


J 


ff)NTH;  JJovember'  ^ 

'    •       ,  .  .Type  of  Data 

.'Cash  Receipts  • 
/♦  •  . 
Vendor  Checks  "(Regular.)  * 

Vendor  Checks  (Voided) 

Vendor  Chicks^  (Memo)  .  „ 

Payroll  Checks  (Voided) 

PAylfbLL  Checks  (Handwritten) 

■  IDT  . 

•JoURNAi.  VOUCHERS  . 

Joupi^AL  Entries  (Corrections) 

•       -  '  •     .  • 

Warrant.  Receipts  •  '        ^ .  .  / 
•        ••'         "  » 

Journal" Entries  (Ojher  TnAr^CoRRECTiorts) 


DATA  CONTROL  l.O(i" 


„   'fhlMBER  OF 

Batches  expected 
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EXHIBIT  IV. 7    ■  ^ 


iluMBER  OF  Batches 
Entered  in  AIS 


•U" 


DATA  SYSTEMS  AND  ANALYSES ; 


%  / 


■  DECJSiON 


ING  FROM 


de-mAnd  terminal? 


/ 
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Nancy-Lee.  Goodwin 
^ssistant  .Vice-  President 
Acadfemic  Affairs 


<Barfy  Greenberg  / 
.      Associate,  Directdr 
Ins€itutipnajL  Research 
/  '      .  •  . 

Florida  International  University- 
^    Miami, ^lorida  '     •  ' 


\  This  paper  is  directed^  ^toward  admi'hiStratprs  facing  the 
\         '     ^  -  .  ^  » 

challenge  of  mefeting  ever  increasing  demands  , for- data  with  ^ 
-        ^  '    *  >   '  '      '    '  *v       ^  , 

.   constant  lev^l  of  resource  support:*^  The  approach 

^discussed,  creation  an(^^,utiriiation  of  special  student  ^ 

and'  faculty  ,data*  files  from  exigtingS%perational  data  * 

'Systems,  a*cce^s.Se4  via  an  on-site^  demand  tentiinal>  is  one 

•>     iDOtht  practical  "to  implement  « tn  tepns        the  cost|^    '  . 

,    \     '  involved,  >/id  one  .lil^ely  to"" resuli?'*Ln  ^gnificarvt  ' 

\     '    .  advances  in  data-l^ase^  decision  making..     This  paper  ' 

\^  '  'lnclud|s  detailed -specif illations 'of  one  s.uch  -system  ' 

^        currently* ;5in  ,vyse,  illustrative  output ^nO^  detscriptions,  . 

6f  the  volume*  Of  analyses  made  possible'^hrough  its  use,* 
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■  ,    DATA-  SYSTEMS  AND  ANALYSES;  .  '  ca-j 
 1  ■ —    i'     '  . 

DECISION  .MAKING  Ff^QM  '  *  . 

DEl^-lAND  TERMINALS      ^  \ 
*  '   :  ; — ;   '    '  ^ 

^      If  one  perusps  the ,  lii^rature  on  de^siqjn -making"^  it  -  ^ 
becomes  apparent  th^at  many  diffB»ing  thisories  are^^^^ing  expounded. 
One  as^>ect  that  each  of  them  have  in  coirattDn,  however,*  is  the 

involvement  of  choice.    The  continuum  of  this  theoretical 

'  '  *       .  *  "    '  'I 

'  discussior^  of  - choice  e^j^tends  from  a  definition  bf  decision^making 
as  an  elimination  of  choice^  to  <}ecg:sioa  making  as  an  accumulation 

or^  choices,  with  many  complex  variations  of  these  ,1jwo  extremes  in 

*    [\  m    '  •  '  .       . . 

between.    There  are,  I^wever,  'statemeiyts  wef.can  makte  about  * 

decision  making  or-  the  decisWn  making .  process  which  apply  witfiiil^ 

most  t.heor^tic^  frameworKs:'     '  .  *  ,      ,  . 

1)  '  decision  makini^  is  very  perisonal  '  » 

2yw  decision  making  Is' hever  totally  objective     ^  .  . 

^  3)     decisi'ori  making  is  rarely  democtrcftig  .   .  .  •^ 

'  ^     '    ^  ^      f  .       ,  ' 

4)  a  decision  is  usually  not  made  in  isolation  . 

.  5)  decision  making  ' is'  not vai  SEfectafor|s  sport  • 

;  6)  decision  making  is  often  times  an 'uncfoi^gcipus 

j^r  procesis  ,  •  .  ^ 

7)  decision  making  is  frequently  lonely  * 


Regardl^(||tlQ^the  theory  tit'ilized,  *ea'ch  irnpj.ies  that 
decision  making  .^s  the  resolution  of^conflict  of  one  kind  or 
'another,  whether 'betvfeen  people-to-p^ople  issues,  p'l^ces-to- 


v- 


people-,  things-to-people,  things-to-things',  etc.     It  is-^erefojre 
giinply  some -area  ot  diisagreement  .between.  ^^V^^  more  parties, 
places :or  things.  V 


Thexe  are  at  Iqast,  four,  broad  sources  t)f '-potential 
conflict  in  the  working  relationships  df.  iiidx  vidua  Is  which  can 


interfere  With  tKe  decisibn  making  ^ocess.    These  conditions 
which  can  lead  to  cpnfUct  ihplude:    differences  in  organizational 
role,  .d^ifferenqes  in  status,,  communication  bf^akdowns,  resulting 
ffom  the         of  specialized  language  or  jargon  and  the^  absence  of 
synchronj^zatiofi  between  decision  makers  and  the  providers  of  the 
information  for  decision  making  apd  the  definition  ,of  problems  . 
in  the  'identification  of  solutions.,.  *'  * 

"      How  can  these  sbiirces  of  conflict  be  reduced  ar^d  the 

y  .  .  *  . 

decision  making-prose ss  eftbanced?    What  associated  factors  can "be 
identified  which  will  alow  individuals' "to  proceed  through  the  * 
^^PM^S^  ?^^)"^.P£pcell  with  the  Ieast_  ojit^i<ie,di5txaLCtion?.  . 
Soilfe  of  the  measures  suitable  for -the  reduction  of  conAict 

■    •  ifi  '  ■ 

include  r     •  .  •  ^  •  Jk 

>  '  '.  ■        ■  ■  ' 


^  •  1)  ,  linkage  -    THi,s  refers  to  the  degtee  to  which^ 


indi^dualls^pan  esta^blish  sartis factory  interpersonal 
contact,.  ■      Jt  *  ' 

2)  ,  structure-  -  Th,e  divisioii  of  ;  labor  should  be  established 
.       ^  cle^r  and'.a'cceptable  wVy?  ^  It  is  important  that  ' 
5  individuals  understand  whose  responsibility  it  is  to 
%    'do  what  and  who  makes*  the  final -decision  in  what  areas. 
•\  *  31  >^ openness  -  This  is  the  readiness  to  giVe  and  receive 
'   VhitA^peqpie  must  be  willing  and  able* to  deal  vith» 
4)     capacity  -7  The  need-^a  expand  one'^s  ability  to  ^eal 
.  .  with  large  voliimes  0%  information  efficiently/ 

5;    reward  "^The  extent  to  which  ^  person  positively 

reiirfoyced.  *  ' 
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;  6)    proximity  -  The  degree  to, which  individuals^  have  eaSy- 

*  •         •  ^  *  I. 

^  access  to  one  another,  •  j 

7)     persistence  -  The  desire  to  promote  coasistekcy  in  v 

0  '  / 

^>    I  ^       /  the  -conimunication  of  ideas,  problems,  salutidhs ,  etc, 

•    *  \       When  dealing  with  the  design  establishment  and  .vise  of 
,coraplel|  data  systems  we  almost 'always  design  the^ie  systems  to 
^      accommodate  operational  processes  and  bnlyi^^  incidentally  or  as  a 
b:^-product  consider  the  informational  he^ds  required  by  decision 
makers.     Yet  we  can  never  expect  the  decision /making  process  \q 

^   maximize  itself  if  d^ta  systems  do  not  exist  which  cam  respond  - 

"         \      /      ^  f       ^  ,  , 

efficiently,^  eff^c^velp  and  in  a  timely  ^m^nner  to  tl|ie  needs  ^of 

those  in  the  decision^ making  prpces^^     Therefoile  it  is  impcartant 

*  ',^£or  each  institution  b*r  drg^nizatioff,  to  decide  what  combination 

of  factors  are  required  td  maJjcimize  the*  decision  making  process, 

'  what  data- £)a3e  Is  nej^ded.  to  ^support  tliat  process,  a^d^  what,  role 

'   :  data  systems  management  will  h^ve  ^n  ihe  act  of  decp.ding.     ^     .  : 

;     We  were  determined  , at  Fio'rida  International.  jjJniver^ity  tb 

"evolve  a  w'^n/Womati/machine  a^nterface  v;hich  would  utilize  the  f 

tfechnplogies  available,  to  the  fvillest  so  as  to  e^nabletthe- 


"dfe'Cisioh  makers  tp  ha^Ve  .data  available  wheA  ^  was  .  needed. 


\ 


We. were  Cjjjnvinefed  that,  most^operational  f iles ,  •  xn  •not  beajig 
originally  designed  for  .administrative  decision  making,  w^re 
in  need  of  modification.-    ^  .  ^     '  .  ' 


*  1 


-  / 


m 

X 
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•    *  ^    In  order  to  accomijlish  4fhe  aims  e'laborfated  abpve,  .th^  Of  fice 

of  Insti€utidn,al-Reseajc|i^reated- a  special  file',  known  as  .  - 
OPAFLOW-FILE  (referred  to  Js  the  floVf 4ie)  .  cantaining  demographic,;. 


and  tern^-b^-tenn  inf-ormation'  for  every  .student  who  'eyeir  attended 
the;UniA>ersity.     The  terin-by-teria  information  consists  of' entries  ' 
such  as  ho'J^-  n»ajx5r  ar^  level  ^i^d,  is  available  "by  term  only  on 
the  flowfile.     The  STUDENT  {lASTEFtv  the  other  major  file  accessed 
by^he  O.l.R.  is  used  to  update  the  flowfile  for.  each  quarter. 
The  STUDENT  MASTER  contains  many  more  pieces' of  in'f  ormation 'on 
each"  student  than  doe.s^che  fl^file.  ^. 

The'F^I.U.  Computing  Center  wsote  a  special  linkage  > 
program  making  it  possiiole  to  "analyze  all  data  on  the  flowfile  • 
^     and  the  .student- ,m^pF*  using  an  extensive  sferies  of  cani^d 

statistical  progrl!!^  (^lleji  STATJOB)  available  froro\he  University 
■^-•of  Wisconsin.     Thus,  with  statjob^and  the  .files  as,,described. 

above,  an  almost  infinite  variety  of  analyses  b^cam?  feasible    '   '  ' 
and  It  became  possible,  to  resporjd  to 'a -wide  range  vpf  questions  ' 
;.    from  Univer'sity  decisi^m  makers.  "  '  '  '  ~ 

■-■  The  foltowing  are  selected  excerpts  from  "^manual  prepared  ' 
•to  aid  in  the  use  of  the  demand  terminal^and  the  special' 
.insl^ittitional  research  "files.  '    * 'Ss^  '  ' 

6uestaonS:    Whei|^should  the  f  lowflla- be  used  rather  than  the  ^ 


^  Answer:-, 


student  master? 


•Sift^fe  the  flov#fiie  is  .the  only  source  of  term-by-tenri 
'  •    -  Infbjnmation,  wheneverfcpin  "an^ysis  tequires  examinatioji 
■  ^han  one  term  at  -aT bim^,  4t-  is  the  file  to  be 


.    Tot  exampri^e,  ^  to  obtain 'th^  number  ot  students  . 
who  enrolled  Fall  'V^  a|rd  FaJ-l  '73  and  Fall  '74,, 
.the  flowfile^  would  be. -scanned  for  students' current  ^ 
'  fdedignated.  by' "c")  F&'ll  '72   ("c"  inirfblunm  77), 
current'Fall  '.73.  < "c" ^n- oolumn  149  and  current 
Tal,W^4   ("c"  in^columri  221)-. 

'  In  general,,  any  analysis  requiring  data  from  a  . 
teirm  other  *  ttjarj  the^current  lerm  shQtila^  ^e  handled 
via  the  flowfile.  '  ^ 


How  does  one  apply  ^  a  statjob  proceciure" 'to  the  '  flowfile? 
Initially  it  is*^  necessary  to  become  familiar  v/dth"  basic 
stdt:  job'  procedures  which  are  described  irv  the 'documentation 
available  from- the  University  of  Wiscpnsin /  and  witli  the  . 
Oniversity  of '  Maryland  text  editor, w^U^h^ is  the  tool  used 
for^file  creation  and  mbdif icatioa.  •  Es^entialli?,  the 
steps  tc^he  programs  require^.  .  •  . 

■"1..*  Identif ioatioii  of  the  program  .to  be.usa<3r  *  ^     >  ^  - 

,a.    ^Cro'sstdbulations  -  This  , is  the  -program  most 
%  :      .  '  ~ — •  _  ^  ..^^       '  '  '       .  '  .  ^ 

^  frequently  used  arid  since,  itjprovides  basic 

•   frequency  data  'ahd  it  enables  ^one  to  view  'the 

.extent'  of  the* 'relationship  existing  between  * 

•      •     •  ,    •        .       r      -      ^       \     V-  '  ^ 

two  "or  more  variable^  •       *  ,  .  ' 


11^  Enables  iny '  elejit^nts  of^the  fi^e 


.    .b.    Trans  1  -  Th 

Jto  be  cbrtveirte^in  any  m^inner  to.  either 'create 

new  file/^oatput  it  in  *its •  nevTf orn  oir' 
V      \  •      .    .      r/'«      ■  -  -  ^     ,  ^ 

\' '   artalxfee  i.t.  \      •  .  , 

'C.  •  PICT  i  ^.  These  allow  for  the  creation  of*gi:aphs 

,        ahd/or  tables  ^^^ij-lustJirate  relationship^ / 


d.    OneWay  1'  (etqO  •  Thio  ls'  the  l^^sic  apalysis 
^  ^  of -variance  f>rocedufe  which  enablers  orte  to 

ffetennine  whether  significant  dif^erenci^r  * 
exist  betv^en  two  dr  mojje  grpCips  on*  ci       ^  .  ^ 
. sontipuousiy  measured f variable .  \r  •  - 

.Location' of  the  data  elemer^s  of -interest  (using  ^ 

and  "^A"  .fonhatS) .  '  ^. 

Oete^^nation  of  r-^W-^c  column  and  control  variables, 
(where  necessary)'  ii  c^osstafeulations  are  desired 
or  of '  other  variables  where  .any  of  the  other 
analyses  are  to  be, performed.  '   \  ' 

,For  elc^ikj^e;  if  on0.  desired,  to* Jcnow  €he  number 
of  Black  mal^s  and^  females,  in  attendance  for  the 
Winter  .Quai'ter'  1976,  t^e  -follQwing.  infonnation 

...  ' 

would  be  invol^^edt   \  * 

1.    •The  program  to  use  is  cro.sstabs, 

^       ■      •      •     I  '     '  '  '    -  . 

^2.:/Tt\e  variable^  involved  are  "cuirrent"  for 

.  Winter  Quar^pr  1976,  race  j^nd  sex.        ^  ' 

location  of  ..the  va'riables  are  as  follows: 

'       Colyimn  'Field  Wj.'dth'. . 

'  Cifrrfent  Winter  1976      =  .'311   -'=^»1.  field 


9 


Race     ^  •         =  .  11    ;=    1  field 


...•Sex'     ,  .   .   .       .        .=  1^**^1  f  ie;d  ' 

4.     The  row  vaxiable* could  bfe  race,  eoluitm 
s       variable  sex  and  the  third  classiflcatxony^kBOwn 
as^gonttql,  is  current,    (the  table  will  print 
oi^t^as  follows: 
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Row.    •  » 
Column  .  . 
Control 


.racQ 


r 


.Current 
1.  >ex  2 


•        y..      •        •        •        •  • 


total  . 


Race 

1 

•  • 

1 

»          ■■  * 

2^ 

— '  c  

a  » 

a*  » 

3 

• 

4 

5' 

t  '  1, 

 '                   ^  u 

 ■ —  f' 

6 

— Note- 

that  fpr 

  /  

-  raoe  "fehe 

< 

-nuiftb€^rs-^-^l-4ihrough  6 

correspond 

•Asian, 

Indian, 

* 

Hispanic , 

White  and  "other;-#nd 

the 

requestor  'has  the, choice,  of  having  a  label  or  the  number  printed 

.    ^u*/  TJha^same  applies  for  sex  and,  instead,  for  any  X)ther 

variable  it' is^possible  to  dispiaj'  the  aptual  value  it  takes  • 

.  (in  tiie.  f  ile)  or -arty  Qther  *eb'el  one  wishes  to 'apply 
«  ••  \        '     .  .         .  '  «  '  . 


Question:  'What  kini'  of'^analyses  ha^  the  0;Efice  of  Institutiona 


t  ' 


^  Research  alrd^dy  performed  arid  are  they  available  for 

-  .  nfew  applic^tioi>^?-     *  \  ^     ^  ^     "  - 

Answer:-"  /  The  Office 'has  performed  ti\:yjareds  of  analyses  losing 

^the  'f  lowfile-  and  the*  student' faster  'sih^ce  the  linkage 
\  .program  waS  vritten.     Most  .of  these  programs  are 

availaO^ai  In-our  own*  file,  stored  on  disk.,  *  (ref^rred^ 
^   to  a^s  FILENAME  in' this  ipequest)   t:hrough  any  of.tl^* 
demand  terminals  located  on  Campus.-  ^  - 
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1.    droiss tabulation  using  as  the  row 
.  variable •the  student's  institu- 
tion of  last  attendance  and  the 


quarter  in  which  he  first  reg- 

>      •  .       :  '    '  ^ 

istered  as  the  column; variable. 


FILENAME.  \^TATJOB-10 
The  followij:^  statement 
ou  the  tertninal  will 
^etridrve  the  program:  ^ 

§  run^   I 

>  '*  - 

,@'ED  FUENAME.  STATJOB^ia 


The  nuznber  in  eacfh  cell  theipe- 
fore  represents  the  number  at-       '  ' 
^   tending  FiT.U.  fron)  a  particular  .      ,  ^ 

school  for  a  particular  job.  ' 

 THUS  JOunRTATN  AN  ANALYSIS  OF  IN^ITUTIpN  OF  LAST  ATTENDANgp - 

•   BY  QUARTER  FIRST  REGIStERED,  BEGIN  BY  ASSESSING-.  STATJOB-10  *AND 
MAKE  CHANGES  AS  NECESSARY.  '  ' 


rJjZ.    Crosstabulation  of  the  degrees 


/ 


FILENAME.  PROFILE-10 


ftfie&WFied  by. major  for  every 
qua;:ter. 

THUS  FOR  UP-TO-DATE  GRADUATION  STATiStlCS ,  BEGIN  BY  ACCESSING 
PROFIJ.E  -10/  ''      '  '  ' 

•  •  '  •  •  •  , 

^;^Qr  Analysis  of  ^degrees  earned  .  ^ 

by  se?k  .  •        .         at  .  . 


By  program  spe 


Profile  06  ^ 
Profile  -  07  . 

4 

Profile  '^  08 


^3..  .Crosstabulation  of  number^  of 
new  stUident^.by  first  guai^er 
•     .  redrlstered 


FILENAME.  STATJOB-13 
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.  •^Exanp'le  of  Runs, 

4.  Crosstabulation  of  major  in' 
one  quarter  by  major  in  future  . 

.'quarters  (Changes  irv^  .naj'ft.r)  .  , 

5,  Attempt  to  discover  to1:al  hoi^rs 
needed  to  graduation  by  trans- 
fprmation-  of  total  nours  earned 
with  curreht  hours  v/ith  hoars 

S    transferred  in.' 
6-/    Enrollment  for  current  quarter 
by  major,  race,,  sex,  etc. 

'    7.     Line  graphs  and  tables  for-  ' 
f         Headcount  for  all  quarters 
for  FTE  fot  all  quarters 


Location  on  IPAECL 


FILENAIIE.'  FLOWJOB  -13 


FILENAME.  PI^IOFILE* -.01 


FlLEr^AME-.  SELECT  -0^  through 
^  'SELECT  -  08  * 


,  FILENAME .  ■  .  GRAi>H •  .-21;  22 


S'l-LENAME.     GRAPH^Sl;  32 
CLARK  -  2 


FILENAME , 
FILENAjyiE 


KARIM  .-  50 


8.     Fortran-' Pirogf am  whffch  acce&ses 

a  TRANS  1  "pick"  off 

'Transcript  file  in  order  to 

compute  G.P.A.  for,  veterans . 

'    ^         Transforma'tion  to  convert 'y^Bar 

of  birth  to  student^  age.  .      •  ^ 

Hfb.     Random- sam^)le  check' using  last  '^^     .  i  - 

digit  of  social  security  nurabei;.  ^  ,  FLLEN^ME-Ri^NDOM 01 

•  ■     Question:-.  How.  may.  iiTt;erested  userp  avail  themselves,  of  the  many. 
.•     •         »  ,  •  ■  '      -  ■  ■  • 

,    availabl.e  program^?  '  '*♦..  ' 

since  most  programs, are  .stored  on  disc  theiy  are  available* 


•FILENAME.     KARIM  -  15 


AnVljjer: 
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ffor  modifiJation  according:^  to  individual  needs  and, -there- 
fore,  it  is  not  necessary  to  construct  thetn  over  entirely 


L 


for  each  iiew  situation;    For  example,  to  do  a  crosstab 

on  the  flowfile,  begin  by  accessing  one- already  done' 

and  stored  on  FILENAME;  FiJ^«JpB-;i .  ^Look  at  this,  program  , 

on  the  scope,  as  follows:  .     1^  '  • 

§ED  FILENAME,.     FLOWJOB-ll^         *  .  '  f^^ 

P  (for  print)  *  (the  entire  program-)  .  " 

(This  is  tl*  language  of  the  Uni^rersity  of  Maryland 

Text  Editor,-  which  is  used  to  modify  existing  fi^e  -  ^ 

elements  and  to  create  new  ones)/  '  ^ 


Looking,  at  Flowjob-11^  you  will  note  it  deals  with  'the 
variable^,  level  and  major.  ^  To  inodify' it ,  '  yo^,jmust  f^s^  copju 
Flowjo)3-ll  into  another  element  sp  that  Flowjob-11  is  ^^^^    '  ' 
available' in  its,  original  form;  as.:^ollows:  ^    '        ^      %  ^ 

•      e  ED  filename:     FLOWJOB^ll^  FILENAME,^  NEWJOB-1'  . 
-  ^-   "    FILENAME-  ^E!5^||)B-^1  is  now  a  dupliccte"  of  , Flowjob-11 
and  available  tor  youm^^^^e  whiie*.  the  original  Flowjob-^l  is  of 
course,  lancHanij^d  and^^-^ai.irable.  in  its  original  form  for.- other 


users. 


^     \    '     Rfeferi&ncing'*the\document'atrqh- of  the^  fi^owfile  will  enable 
'you  to' ^determine'  the  location  of  the' variables  of  .interest  to  you.^ 
Use  thia  to  alter         statements  of  NEWJOP-1  which  nefed  changing.  ^ 
When  you  ahve  completed  your  editj^ngV  the  command  *  \ 

^'  eSTART  FILENAME.  NEV;J0B-1  will  initiate  the  rjan..  \ 

Obvious!^,  NEWJ0B-1  is  now 'available  to  ybu  for  future 
editing.   - .         •         i  '  . 
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gdestionr    May  file^,  other  than  tly.^lpwfUe  >^  student  irfRter 
.  •      /  *      m        be  utir-li';2e4  ii]  the  manner  described  above. 

Answer;     '    All' Universitv  files  can        a/ce,ssed  ^f6r  STATJOB 

^     \  —   ^     .  V  * '     ^   •   . .  ^       ^        /  '  -    .    ^  ■ 
.    ^  '      processing  though  aome  may  reqiiire  preparatory  type 

\  ^  i/    ^  ' 

•   -      '  runS'  (through  a  STATJQB  procedure)  prior  to^  rvAining 

the  desired  analysis.     The  Office  of  Institutional 

.  '  Research  has,,t;^  date,  utilized  statjcb  with  the 

follj^wing  ,  addit^ional  files:' 

r  '       Academ^j^  ^^ssi^nment  File  . 

Tiranscript  File   ^       *  ^  ^ 

Catalog  File 

student  fee  SysteijK^File 

'  '  /        ■  ■    '  C 

'     •  :         Course  Schedule  fWster  File  . 

■  '     •    '       •  '  '       -l  '  '     •  J 

Course  Master  Fille  .      .  /  ^ 

'     Fot  exampl-Ss  of  how  ^hese'  fil€^  have  been  utilized, 
^  see : 

-   '       Academic  A-ssignmont^i'le:     FILENAME^  SELECT-14 

(Analysis  by  rank  &  salary  of 


faculty) 


TranscriFt  File:                .  F^LENfflSE.  .SPLECT-62  • 

■  \  (l^nalysis  of  credit  hours  by- 

'®  ^  department  by  gudrter  as  part 

•  '     "  of  I\eIP.  study)                   '  ' 


•"Student  Fee  System  File:  FILENAME^^^ATJOB-5 
*  •      "  .        .  (Analysis  of  student  fee 

%  -      _  ^'  w     balafice  according  to  total 

Jfee  assessed) 

■  The  0. 1.E*.  is  convinced  that  this  approach  to  data. 

*     '  *^ 

.    analysis  marfces  it*dossib;Le  to^e  responsive '  to  a  much  grearte^  .  ^ 
.    number  of  request/  iihan  would  ctU-erwise  be  pos^siole.  .and  to  do  so  . 
with  a -more  Acceptable  degree  of  &ecuracy  and  within  tighter  time 
ERXC'cons-traints.. '^'ie  "fact  of 'the  "'g^^^,^        ^^^^  autonomy,  coupled  with 


ease  of  Recess  leads  to.  n^ore  efficiency 'than  Is  ever  available 

• .        *  '   '  ' 

the"  locus  of  control  is  eliseyhe^.  ' 

The  location  of  a  demand  terminal^  the  0.1. R;  has 
made  it  possible,  to  'supply^  analyses  when  they  weret  needed  and  ta  do 
•  in  an  effective  and  efficient  manner.    In  so  dding,  the*.6ffice  has 
been  able  to  become  involyed'in  the  mainstream- q-E  poljLcy-making*  ^  . 
and  td  provide  medning-ful  assistance  to*  the  Unive^:.sity'in  its'     ^  .*  ^ 
guest  for  data-ba'sed  decisionr-making*  ^ 
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GAINING  'INSTITUTIONAL  .INVOLVEMENT  i  ' 

IN  THE  SYSTEMS  DEVELOEMENT  PROCE^'.^  \  ; 

'  Charges  R.  Bliairt^    .  ^   '  ^ 
'Assistant  Director       ^     *  • 
\        >  Management  pervicigjs  '  *         •     *  . 
Pennsylvania  State' Uniyersiiry  '  V 

Univei^ity  Park,  Pennsylvania       ^  '      '  ' 


.  r  •     ,  * 


All  services  onentDd  data  processing  organizations  inwlve  .their  users  in* 

^  •  I  \^  ' 

the  design  and  impt-emejitation  of  information  systems.    'Asrthe  systems  ovQlve  • 

^  ,  .     ?  ^      \  .    /.       .  ^  * 

towards  a  sha-red  data  base  environment,  hoWev^T/ithe  oeijpdination  .across  \       ♦  . 

organizational  boundaries      ten  becomes jjore  complex.    For  the  p|st  three  yearns ,^ 

the  develb^Unt;  of  administrative  Sata  processing:.jystem^ -at  j^ei)f[  State  have  / 

been  the  responsibility  of  a  cejitral  advvsTrpy^grjjp^.  ci^prised -o^^ 

officers.    A  central  fund  is  used  to  sui^)port.  the  feasibility' study,  sy|itenis  ^ 

design, '"development ,  and  systems  implementation.    Jhe  operation^  ctjsts  *re  ^ 

bori#  by  the  administrative  user  as  •ti^^ubscquent  'systems  enhancements 

^mtidirication) .  •       .    *^  \  *  '         t  # 

:    The  advisory  group  evaluates  and  ranKs  propo^s^ls  for ^^lection.    ?t^Q^ity  . 
projects  are  staff ed"  with  user  repre'sentatlives.  from  the  ap{>r3^priate  .sectors  of 
th'd  University  as  well  as  systems  analys^.    All  dovelopment  efforts  arc  coir- 
ductedMn  a  sei^ies' of  phases;  the 'first  jkhise  (Sy-^tems  Study  and  [/.valuation) 
^is  reviewed. by  the  advisory,  group  whiph  1nake;-.a  i4fi^o-go  ^^cision-.     If  ^pprpved, 
subs^'q^ent  phase  reviews  arc^conducted  by  >i^^sipatG^  tommittee  memberls-)  wTjo^^ 
represents  the- user fs)  of- the  system.       ^  ^  '  '  ' 


...  • 
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Some,  of  the  'advantages  gained  by  ^his  central  focus  towards  systems 


development  include  the' following:  '  ' 

1.  Precoprdination  is  achieved  for  sVstems  which  cut  across 
organizational  boundaries  (e.g. Colleges  supply  data  which 
are  proce^ssed-  by  Payroll  and  are  used  by  the  Offices  of 
Affirmative  Action  and  Personnel). 

2.  Opportunities  exist  to  adjust  the  scope  of  a  systfjn  to  / 
encompass  morp  inforflfiation  problems  than  may  be  perceived 

by  the  proposal  originator.  -        '  ^  •  #  . 

3..  Return  on  Investment  .evaluation  is  performed  at  a  level  ' 

where  costs  and  benefits  can  be  weighed  relative  to  a 

^ide  range  of  problems  and  tipportunities  for  the  institution. 
*  .  •     ,  » 

4.  Judgement  coricerning  systems  priorities  are  debated^  among 
^Sp  community  of*  users;  alleviating  (somewhat)  the  pressure  ^ 
on  the  Data  Processing  organization  to  satisfy  each  user^s' 

^         -    y        demand  for  scatjce  personnel  resources. 

5.  Praject  proposals  and,  reviews  provide  an  excellent  forum 
^  to  exchange  infbrmation  and  viewpoints  between  the»  DP 

,  organization  and  the  using  community. 

Furthermore,  this  central  focus  towards  systems  will  betcritical  to  the 
requi'raments  for  administering  art  integrated  d^a  base  shited  among  a  community 
of  users*  i  * 

This  paper  describes  the  communications  and, decision  process  for  allocating 
the  System  Development  resources.     It  also  describes  the  methodology  used  to 
balance  the  personnel  demand  between  syst^s  ^ievelopment  (a"  central  responsi'-- 
bilityj  and  systems  modification  (a  user  responsibility). 
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A  SALARY  SOLVENCY  MODEL:  UPDATE 


Edward  Bernstein 
Director 
Management  Inf ormati<5n  Systems 

Eri'k  Eriksen  *  * 

.  '  Analyst 
.  Management  Information  Systems 

H.  P.  Nicely 
Dean 

Systems,  Planning  aad  Research 


\  Miarrti-Dade  Community  CoKLege 
Miami ,  Florida 


A  paper  was  presented  at  th^  1975  CAUSE  National-  Conference 
on  the  "Salary  Solvency  Model.     This  "Update*^  presents 
an  actu^al  Case  history  pertaining  to  the  application  of 
the  model.v    In  addition,  a  status, report  is  ^iven  with 
respect  to'  technical  improvements  to  the  computer  program, 
particularly  regarding  an  exact  solution  versusy  a  Monte 
Carlo  simulation. .  ,  <  ^  ^ 


\ 
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,Mj^AGEMENT  AND  CONT-ROt.  OF  SYSTEMS  \ENHANC£MENTS      p^,,  ' 


' Carlos  Frank  Ellzey 
System  Co-ordinator 
Florid^  State  Board  of  Regents 
Tallahassee ,  Florida 


This  paper , provides  an  insight  into  the  orgyiii?ation  and 


management  of  thq  ^systems  enjiancement  •  function.  It 
outlines  personnel  resource  requi^rejnefits,  prqcedure  ^« 
.development  and  operatipnal-  methods.     The  information 
in  this  paper  was  compilfed  during  the  establisViment  of  an 
enhancement  unit  serving  ^nfne  State  university  users  of 
a  uriiform  4:rai^saction  Recounting  system.     It  is\adaptable 
to  ^ny  size  maintenance  unit  and  may  be  used  ove^  a  wide 
.range  of  computer  a^plieations .     This'j^aper  stresses  the 
need  for  the  enhancement  te§m  to  be  a  #ftparate  unit  pf 
highly,  skilled  -technicians.  "  / 

I 
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Administrative  Systems  in  Administrator's  Hands  * 


667 


A.  Wayne  Donald 
Systems'  Development 


Virginia  Polytechnic  Institute  and 
*     \  ,   Blacksburg,  Virgini 


State  University 
a 


*  The  Systems  Development  Department  at  Virginia    '  ^ 
Tech  hag  been  developing-  and  imp]j^menting  administrative 
system^since  1969.     The  emphasis  has  been  to  produce  a 
systQTO  upon  request  and  then  have  the  user  office  accept 
the  responsibility  for  its  operation,  and  in  s^Re  cases, 
its  maintenance.        .  .  .         -  . 


This  paper  examines  the  approach  of  administrators 

b'wning  their  systems  at  Virginia  Tech  with  empha*sis  on 

operational  systems  such  as  Accounting ,  StudeVit  Records , 

Telephone  Billing,  LibrAry,'  and  Alumni.^   It  examines  the 

various  steeps  t^aken  thus  far  by  administrative  pfficefe 

to  exercise  con\:rol  pver.  their  own  data  processin<^ system, 

\  '  *  /> 

and  their  interaction  with  the  overall .  univers^'ity 

\  ^  - 

management  inforrnation  system,  .  Systems  Development,  and 
the  University  Computing  Center.  /  • 
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ACQUIRING  A  COMPTJTER:  ,  10  '  EASY  STEPS 


Keith  Evans  ^ 
Vice  Presiden,fe,  Operations       '  * 
Jobpson  County^  Ct>ininianity  College 
Overland'  Park,  Kansas 

« 

/  • 


Chis  paper  discusses— need  assessment  procedures,  constituent 
involvement,  RFP  organization,  vendor  relations,  evaluation 
techniques,  bench  marking,  legal  complications,  and 
both  academic  and  administrative  needs  for  a  multi- 


1- 


campus  community  college.  ^ 
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INFORMATION  SYSTEMS'  FOR  PLANNING-  -  PANACEA  OR  TOOL 
i  '    '  '   

«  • 

Jaine|  L.  Strom 
Jiirectpr 

^         ,  •  Planning  aud  Corporate  'Relations  *         .  .      .  , 

Clemson  ^University .    '     '  • 
Clemson/  South  Carolina  *  *. 

' .  X  ■■' 

.  The  use  of -computerized  information  systems  for -eiducationa-l  planning  * 
♦       '  ^  y  '      N ;         '       ^       •  ^  . 

has  increased  dramaxically  in  the  past  few  years.  »Thi^^is  the  res.ult  of 

educational*  institution  operatrons  becopijng  more  soi^histicated-'and  complex 

in  resfwnse  to  demands  fpr  better  fiscal  ,accountabi  1  ity im'prdved  resource 

allpcation,  and  mandated  public  access  arid  c^T^clojrures .    However,  the  value  of  ' 

the  higher  education  enterprise- product  is, not  so  easily  quantifiable,  as  is. 

the  value  of  an  item  from  a  production  process.    Faith,  judgment,  and  value  are 

at  .the  core  of '  the  ecjucational  process  and  not  production  rates,  material  costs 

or  inventory  control. 

M"       '  '        .  / 

The  peculiar , nature  of  the  •eduCdtional  enterprise  strongly  suggests  , that  in-  ' 
formation  systems  for  educational  planning  are  best  used* as  tools.    Total  acceptance 
of  information  system^^wiU  result  in  time  ind  resources  being  wasted  in  tjiose  areas 
where  be/iaf i-t/cost  ratios  are  marginal,  or  where  administrators  *view  reports 'iri'd 
lethargic  manrier.    The  primary^ responsibil ity  should  be  on  the  informa|^r  system 
user 'to  request,  reports 'in  those  dreas  where  the  need^^r  'the-  data  outweighs  the 
capibtlity  of  .being  able  to  collect  the  datai^    The  measure  of  success  of  an  infor- 

.  *  ^   V        •  •  •  ,  -  • 

>  t 

mation  system  is  th^e  u^  of  the  s^sjtem,  reports  and  not  the  cortipleteck  system 
impVenj^tation.     /   ?pky  /  •  '  \   '  ' 

Certain  area^s  of  uriTve^sity  operations  are  not  prifne  candidates  for  the 'use 
of '  information* systems >  because  the"-"{^oducts"  of  uniyeivities  are  educated. peop'le 


/exsities  are  edi 

and  knowledge,  which' aVe  not  'so  easily  measared.    However,  information  systems^do 


have  a  significant  role  in  universities',  and  we  shocrVd  not'  capitul.ate  in  our  efforts 
to  a^ure  that  justifiat^le^systefps  contribute  to  tfieir  nja^ciinum  potential'.'  '  ^ 


.     .,  •      MARSHALL  MCLUHAN'S  REAR-VIEW  MIRROR;   ,  ,  - 
!  INFORMATION  SYSl-EMS  AND  •'INNOVATION  ^  . 

^  *       ^  Joel  M.  Jones  -  % 

Associate  Provost 
Academic  Affairs  '  * 

*  University  of  New  Mexico  •  ^  * 

■;  Albuquerque,  >Jew  Mexic(* 

V    McLuhap,  M^ad,.  Lock^  Land,  Toffler/  Fuller  and  D^ucker  all  - 

suqqest  that  iMny  administrators  drive  oui  institutions^-into 

the  future  with  theij?  eyes  fixed  ont  the'  rear-view  mirror.. 

This  criticism  is  particularly  pertinent  td  hiqher  educatioi 

where  even  t^iouqh  decision-makers  are  increasinqly  inundatec' 

with'  information,  our  decisions- jre  often  more  uninformed  than 

'  ever.  ^  As  a  consequence,  much,  "innovation"  is  an  illusion..  A 
\  .  ;  \      '  '        '  *  '     ^        ^    ^  ^ 

basic  problem  in  planning  is  our  absence  of  vision^  our  failure 

of  imaginatiof?;  which  results  in  seeing  the  future  only  as  a 

•  .  .    .    •  • 

form  and  function  of  the  past.  .  Using  ideas  frt>m  the  sooial       ;  \ 

,  •      ^  ,  !  - 

analysts  listed  above,  metaphors  from  several  x?hildre<i«  s;,  ;  * 

*        '  '  *  -  '  *    1  * 

stories  (e.g.,   "The  Emperor's  New  ^Clothes ,  "  "A ''Christmas  CarbiV); 

and  statements  by  experienced  administrators,  ^we  will  seek  a* 

synergetic  symbiosis  of  RRPJ^^l.6  and  imaginative  vision  wh'ic^h 

will  ^able  us  to  face,  the  futur^  openly.  .  OnlV-when  we  ,recon- 

cile  t!he  dualisms  of  pas^t  and  present,  quantity  and  quality,     •  . 

efficiency  and  effectiveness,  verif iciation  and  valtoe-laden 

vision,  can  information  become  energy;  and  anly  th^n  ckn  infor- 

motion '.stimulate  (not  simulate)  transformation  and*  innovation! 


ON-LINE/  REGISTRATIONS  SYSTEM  j 
 '   • .  •  * 

Dale  V?,  Washburn  '     ^  ' 

Director,  Data 'Processing  ♦  ,     ,  '     *  . 

Palm  Beach  Junior  College  '  ' 

^  '  Florida 

The  "papeir  pr|fsented  ^t  the  CAUSE  Seminar  dealt  wi€h  the  design  of  an  On-line 

R^istration  System.    The  entire  system  concept  was  described /by  means  of  the 

flow  of  information  that  result*  ^s  a  student  preceeds  tKru  the  entire^registration 

process,  ?  It  beginsirwith  the  admission  cff  a*student  application  and  describes  ^ 

•sequencfe  what  Suncftions  occui:'and  how  the  system  handled  the,  flow  bf  data  in  the 

registration  process^,  ,         ^  '  . 

,   *  An  IB{^  System*  370/125  computfcr  with  256  memory  using  DOS/VS  and  employing 

CICS/VS  is  used.     Information  is  entered  via  rBM  3270  video  te!irminals  located 

in  the  Registrar's  Office.      .  .      ,  . 

The  system  uses  its  own  data  base  and  Integrates  the  master  schedule  file, 

student  maste3?»f ile ,  student  *sch*edule  file  and  student  paymept  filei\  The'basic 
'    '  '  '       ,  \\         '  . 

system  ^concept  is  built  on  a  tr^ansactp.on  driven  function,  using  video  displays ,  • 

that  prompt  the  terminal  oi5erat6r.     Ease  of  operation  is  a  significant*  factor  in 

'V  * 

system  design  and  an  operator  can  be^ trained  in  several^  hours.    Programs  afe 
•written  baslcaip.y  in  assembler  language  using  ClCS/'iS  as.  the  conmunication^ ' 
language.  .  .  ^    .  ^ 

The  .paper  stresses  the 'main  attributes  of  the" system  as  to  the' impOrtan^^ 
of  bringing  student  and'computer  process  toegether  in  performing*  nn  On-lVne  \ 
J^egistration  function.    The  importance  of  conflict- identification ,  ease  df  charjg^ng 
master  schedules  and  quick  identification  of  problems  are  prime  at^ributas  of    '  ^- 
the  system.  ,  .  •  §         ^  \  \\ 

Frbm^  the  faculty  standpoint,  the  grinding  burxfen  of  registration- hM  Ibeen 

emoved  ahcl^theit  tTme  cah  now  be  channeled  to  theii?  many  instructional  diitifes.  ' 

t  \ 


They  have  been  unanimous  in, their  praise  and  in  t-heir  support  of  the  system. 

Instead  (jf  wgrking  one' to  two*weeks  full  time  each  registration  period,  often 

involving  day  and  evening,  they  are  only  r^uired  to  counsel' students  during 
regular  conseling  hours.                   *  »  ,  \ 

.M.     ■       •  -676  '  ■    •■       ■     .  ••■  \ 
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t     -  I  • 

Prom.tfte  student  viewpoint,  he  n^"  longer  needs  to  niake^re 'than  on^  visit 
,    unless  he  decides  to  drop  aiwJ  add  clJses.    Also, '  he. knows  i«»ediately  if  he  has  ' 

the  schedule  he  has  requ^stedrinclu^ng  the  exact  tees  whiCh  Bust  be  paid. 

In  case  of  a  conflict  in  his  schedule,' he  can  solve  it  inhediateli:,.  and  oftdft 
'    this  entire  ^cess  <ian  be  accomplished  between  clashes. "  For  the_student  ^ 

can't  seem  to  make  up  his  mind,  he  can  have  as  many  changes  as  he  desitesS^     _  ■ 

In  general,  it  has  made  .the  registration  process  much  simpler,  easier,  and  ^ 
faster  for  tjje  student;  hence*  because  of  these'-benef it^'  they  H&ve  been  very  ) 
.favorably  'towetrd  the  system.  > 

From  the  administration  standpoint  it  has,  provided  ma^y  direct  as 'well  as 
indirect  benefits.   -One  of  t^he  main  benefits  is  that  the  volume  of  the  drop-and- 
add  processing  has  decreased  substantially  since  the  student  is  able  to  get  what 

he  desired.    The  drop  and^ add  has  decreased  nearly  80  percent.   , 

^  Another  b^nefit^is  in  the  time  required  to  process  registration.    No  over^ 
time  expense  has  occurred  fbr  t'he  registration  process  since  the  system  hds  beten 
^  installed..   In  the  past  entire  weekends  were  .sp^nt  by  many  departments  to  process  ' 
the  volume  of  work.      '  ♦  '  _  "  . 

The  students  and.  faculty  can  be. sure  that  the  class  lists  and  student  schedules 
are  accurate.    This  was  not  so  during  the  manual  registration  processes.  Tire 
-    accuracy  of  the  process  has  been  exteemely  ^ff|cti\e  in  determining  FT%  for  ^ 
',  state  reporting.      [     "    ■  *''        ':/'  ' 

Administratively  the  System  has  provided  bfttter  control  of  tl^s  loads^  ' 
;    calculation  of  fees  and  Collection  of  fees,  as  well,  as  better^ntrol  of  studellt 
obligations,  graduation  requirements,  co-'requisi^tes ,  lab  requirements,  etc! 

With  the  use  of  off-campus  terminals,  remote  reflstf ations  have  been  effectively 
.  •  tied  into  the  system  and  has '  s^jikif ied'  the  registratidn  proces^s.  .Now  a  student- 
can  register  for  any  class  on^Any^ampus  arid' pay  his  fees  at  the  site  in  which, 
he  registers.  ' 

Since  aU  data' is  entered^ On-line 'and  validated  immediate.ly,  the  collection 
and  reporting  of  information  ^  been  greatly  simplified  as  well  as  being  more 
accurate.-    More  information  can  be  ci^lUcted  in  a  shorter  period  of  time 
notably  changes  in  student  adiesses,  car^Br  goals  an<f  financial  recording    .  ' 
of  fe^  chkngej.  ^       '  •  , 

Finally,  the  sysian  provides  betj:er  methods  for  control  and  accounting  of 
student  lo^s,  scholarships,  etc.  which  is  essential '  to  our  auditing  procedures. 

677        "     ^     ■ .  • 
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Ifche  Tdeal,  Generalized  Data  ffemagemait  Systerii  —* 
:    *  '         'Ihe  UW5P  Model  *  -  \  ♦ 

L.  I.  Pete  Morgan    *  ' 

'  .     .  *  University  of  Wi^cxsfisin-^tevens  Point- 

'  Steven$  Point,  Wisconsin 

Ihe  subject  of  the  p^)er  is  Idie.  ideal  Generalited  Data  Managenent 
Systan  (CUB)  as  oa^ivad  by  a  special  project  team  at  the  IMiversity  of  - 
Wisoonsin-Stevens  Point  (UWSP);  an  evaluation  of  several  current  offerings 
vdth  respect  to  tha  UWSP  MDdel;  sane  predictions  of  v*at-  renedns  to  be 
developed  before  we'  have  ^  real  GEMS;  and  sate  suggestions  on  how  the 


1. 


us^  camunity  can  hasten  itlfe  delivery.    The  orphasis  will  be  on  the 
developnent  and  use  of  a  oaiprehensive  model  that  speaks  to  -generalized 


feneraliz< 
lagennnt. 


data  ehtry  and  retrieval  as  well  as  generalized  data  ba3e  manager 

Genercdized  data  managerfint  systems  (GOJS)  are  addressed  at  the 
conceptual  level;    Hie  model  provides  a  basis  for  gjecifying  what 


facilities  a^generalized  data  base  rnanagenent  system  (daSMS)  should  — 
provide  and  how  a  GDBMS  -.should:  interf dg^  to  the  user*  ^'A  similar  apj^^ch 
to  our  data  ent^  and  data  retrieval  needs  resulted  in  the  identification/^ 
of  axiNyitegrated  list  q&  faoll^^^tod  capabilities  to  support  t!^  ideal.  ^ 
Uiis  list 'of  features 'inclujes.  pfoviSiOTis  fort  •    •  ** 

•  1.  ^  ootjno^^dafca  elenent  dictic3^iary. to  .satisfy  adl  data  element'      '  " 
definitions  foif^ii  processing.     .  * 

»2.  A  cotnipn  fanns.^iictibrvary  to  satisfy  all  logical  file/record^  *  - 
def initicms  for  all  processing,  in  *  ♦ 

3.  A  ootncii  '•values"  dictionary  tt>  satisfy  all  d^ta*  editing  and 
oonv^sicn  rpquirenients.*  a;  678.  *  * 


HOW  TO  WIN 'THE  n.T.ST.  MAINTENANCE  BATyTLE 

/    I  • 


#  -   ;^ Robert  E.^Fenton 


Mana.^er,.  Systems| Assurance  Group 


Virginia  Metzger 
Senior  Analyst/Programmer 

^      Indiana  University 
Bloomington ,  Indiana 


Several  years  ago  i5ata  Systems  apd  Services  at  Irvdiana  Ufiiyersity  Aiderwei 

f  ^  •  *  \  ♦  • 

a  structural  reorganization  to  separate  the  sy^^ms  development  function  from 

the  systems  ifiaintenance  function.    Th^-  following  two  prouns  were  estahlished: 


The  Systems  Development  Group  which  was  assigned  the  functioijs  of  desipning/^ 

progrcunming,  'and  implementing  new  M.  I.'  S;  systems  And  the  Syst|«s  Assurance 

Group  t/hich  was  assigned  th'e  functions  of  emergency  and  planed  maintenance; 

Tlie  organizational  separation  of  the  systems  ^development  and  systems  mainten- 
•   %        %      *         .  ,  '      '     '  '  "   J      '  ^ 

an ce. functions  necessitated  the  cceation.of  new  tecUriiques  ahd  procedures  to  en-  • 

able^SysCemS  Assurance  to  Lcam,  maintain-,  and  Control  the  M.  I.  5.  systems  being 

itnplemented  by 'systems  Development*,     These  techniques  and  procedures  included:. 

1.  an 'opportjunity  ^r.Svstems  Assurance  to  i^anrfthe.  M.  I.  S» 
systems  while  tli^y  are^being  developed;      ^  ^ 

2,  'an  interface  between  Systems  Development  and  Sys^dWs  Assurance     '     ,  > 
^  to  insure  that  the  new  systems  ^e  properly  documented,  and  ' 

'  impiepiented;  .  '     ^       ^  •  .  ^ 

.'^  ^ 

•'3.   *a  cOmnittee  consisting- of  the  major  data  processing  users 
*at  the  university  to  review  all  enhancements  and  essential 
^  maintenance  to  the  systems  once  they  are  implemented;  and  "  ^  ^ 

'        ^  f  ^  \  ^  .  f    '  ' 

4">-  4.  form  and  workflow  ptocedure  ^to  coordinate  an^  ^i^ttol 


'    mfl^-nt.enance  requ^ts.  from  both  operations  and  tfte.  user. 
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DEVBLOPING  A  >  FACILITIES  DfiTA  BASE    ,   '  .  .  • 

'    ^  FQR  THE  UNI  VERSIFY.  OF  TENNESSEE   '  •  . 

t     *  %~  '        •  .  •  *  '    .  •  ^ 

.  •      ^    '--^  George  Jj:  Jeri^^  *  • 

\    .  '   •  '  ptfrector      \        •     •  *    \  *  ^ 

'  •  '  ^*^Management*  Information  Systei^s      '  ' 

•  '  •  '  university  of  ^Tennessee- *  .   */ .     /  ' 

,       *     •         •       '  *  Knoxville Tennessee*  \'  • 

The.  University  ^f^|ennessee*^  adopted  ^an  overall'  MIS  development 
plan  iti  July  1974.    ^his  plan  called- for  develdpi^ng  each  of^'^the    ^.  « 
f^ve  NCHEM5  recommendecf  data  -tereas  in  a  three-step  process  4  ^  Tjjie 
iir^t  sf»|^  Is  to  develop  a- data  base  structure  into  .which  data 
may  ^be*  loaded 'and  from  which  reports  may  b^  gen^pated.  The 
^  secojKi^tep  is  to  develop  a  way  the'  data:  may  be  kept  *  up-dated  in  '  • 
th^  data  base  without  reloading  aLl  of  the  tiar^  each  Jbime/  * 
The  third  step  is  the  conversion 'of  existing  o'perational  systems  . 
to  inlsi^ract  directlyi  witlt  th$  data.  base.  .  ^        ^     -  — 

S Ace'  this,  was  a  hew  approach  for  developing  computer  systems 
for  the  University  *of^Tfnnessee,  it  was  dTscided  tha1>  the  Facilities. 
Data  Base  Should  be  'dev^oped  ^^^^y^        ^  pilot  project-.  The 
maih  reas'6n..for  having  a  pilot  project  was  ^education.     It  was  . 
necessary  to  educate  the  people  ^involved  in  the  development  of 
a  data  base  as  well  as  -the  users"  of  the  system.     There  .were  ip^ny  •  ^ 
I  reasons  fot  selecting  Facilities  a?  the  da;ta  area  to  use  for  the 

piU>t  project.  ^  Size  and  aVailabULity  of  existing  data  yere  twp 
important  ones ,  *  *    .    .        » -  -  ^         * '        '  ;     '  -'^  ' 

.This  pilot  project^ has  been vcomplete^.     A  pictorial  represen- 
tation  of  t*he  data  base  structure  and  security  access  method  are 
/given  in ^'iWi is  -paper  in  FigCires  1  and  2ri:espectively      Also  Some  » 
' '^of  the  things  tl^at  were  learned  about  c^eveloping^^ata  bases         \  ^ 
'        and  Management  information  Systiems  "are  t)resented;'  •  J 
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DESIGI^  AND  IMPUlMENTATIOtf^  OF  AN 
)     ON-LINE  DATA  BA3E  SYSTEM- 


-  Richard  D.  Barker 
Systems.  Analyst 
,  ^  Information^  Systems  & 
University  of  Illinois 


, Mary  P.  McKeown         v       /      ,  .  - 

*  ,    ^Cootdinator  ,  '  '  : 

•      .  ^         '     -  ^  Administrative  projects      •       ,  ''^  ^ 

University  of  IlJ-inols  Fo^^pdation ' 

Urbana/  Illinois 
*•  . 

•Bhis  peper.  will  cover  the^  design.,  and  implement  at  idn  of  an 
on^ine  .data  base  system  for  educational  f^und-raising,*  using 
iMS-VS./^he  system  w^s' designed  for  the  Universi^^:^^  o"f 'Illi/ois 
Fo\4nd,ation,  the  fund-rising  arm*  of  the  .Universi€y  of  Illinois, 
/  .tdi'ttteet  the,  following  objectives:*  ♦  . 

-  J.r    ,Provision/of  needed  data  for  managertieht  decision- 
making.    *         .  ^       ,  ,     -  ^  ^ 

2.     Ease  of  use  by  develc^pment  personnfel^ 


*    31     Supporte pf  selective  fund-raising  campaigns.  ^ 
"    '  utilization  of  Aew -sof twai^e  ^nd  hardwatfe  technology. 


/  This  systqjn  services  all,  threes  campuses'^  pf  tjle  University 
of  Illinois  .and  maintains^  data  on*  80/000  donors.     Over^  20,000 
gifts  are  pro.cessed  ar\nually  with 'data  ehtry^made  on  all  three 
campuses,  and  processing  performed  by  an  IBM  370/168. 


The  database  is  structured  around  information  "segmtents." 
.  'Any  One.  record ^.inay  Jiave  one  or  more  ^egmfents/ associated  with  iW 
thus  providing,  maximum  efficiency  and  flexibility  in  the  storage 
and  retrie\h*L  of  data.     Other  unique  features  of  th^  system  and  > 
•the' operating,  eit^iironment  will  be  discussed*.       ^         /  % 
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J  Library  Circulation  and  Finding  System*at  ^  y 

*:    Virginia  Polytechnic  Institute  and  State  University' 
,  ^    '        .    Vinod  Chacjfhra  and  (^dal  Crockett 
Virginia  Polytechnic  Institute  and  State  University 
Blacksburg,  Virginia  24061 

The  Virginia  Tech  library  circuiatiion  and  findi^ig  system  is* 

*     *  •  -  ^  ' 

developed  on  a  HP.-3000  minicomputer • This  paper  gives^  a  brief 

*■     •  •  * 

overview- of  the,  functional  areas  of  the  system.     One  of  the  primary 
objectives  of  the  system  is  to  provide  a  quick  and  efficient •  r 
metlx^d  for„  tfte  check-in  and  ch^Lk-out  process.     Bar  code  and  light 
pen^^^technol^^  to  facilitate  this  process^     The  system, 

however,  is  much  mo?fe  than  a  circulation  system,    .It  has  several 
searching  and  finding  capabilities  built  i^    The  searching  ds' 
hierarchrc  in  nature  in  that  starting  at  any  higher  level,  it  is 
possible  to  retrieve  at  lower  leyels  without ^ekeying  any 
information.     Data  may  be  searched  using  item  number,  call  number, 
author  or  author-title-date  key.     Two  foripats  are  available -^or 
data  entry.     The  short  format  includes  only^the  minimum /data  ' 
necessary  for •  circulation  operations^.     The  long  format/  used  for 
newly  acquired  itemp  and  items  processed  during  a  3heJ^  by  shelf 
cpnveifsrifn,  consists  of  cipproxi,mately  200  bj^tes  of  bibliogragl^c 
data.     The  system  is  complete' with  data  base  logging  as  well  as 
b|Bick-;up  4nd*  recovery  procedures 

.  .7  r 
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PURCHASING/ACCOUNT^  PAYABLE  DATA  RASE 


4 


4 


Don  McDowell 
Vice  Chancellor 
Business  Affairs 
Vanderbilt  University       -  ^ 
Nashville ,  Tennessee 


Jim  Redmon  '         ^  ^ 

Diyebtor  '    '  \ 

Administrative! Systems 
Vanderbilt  U^/iveri^ity 
Nashville ,  Tennessee 


KThis  IS 


.s  a  hiercTt'C^hially  structured  base  linked  to  a  bud- 
get/accounting  base  by  an  encumbrance ^block. 

•  -       ■  i 

.  Input  is* from  Purchasing,  Receiving,  ^nd  Accounts  Payable 
rs  • 

using  C.R.T.'s.     Purchase  order; detail  is  keyed  in,  using  a 
vendor  referei>ce.  '  The  Receiving  Department  entry  of  units  re- 
ceived is  by  or^httt, reference.    Accounts  Payable,  h^y  reference 
to  the  order  nujnbei'  on  the  invoice,  scanS  the  order,  then  keys 
in  the  invoice  units  and  dollars  by  line  item  of  the  order* 
Either  receiving  or  invoice  data  Is  simply  entered  by  "ALL"  . 
when' in  agreement  with  the  order.     Pur^hasinl^  establishes ,  for 

L        .  ^       ;     ^  '     ^  f  ' 

eacfv*  order  /  whether  receiving  ddta  is/required  and  a  code  fef- 

e/ence  tq^ measure  imroice  sums  against  the  order.     This  varies 

/'    "  ^  '  '  , 

from  exact  price  to  a  percent  tolercmce.    When  the  invoice 

does  not  pass  the  measuring  teat,.theh  -an  exception  is  generatefd 

^^^^^    '  '  *  .  • 

to  the  buyer.  i  -  '    ' ^ 


^  :ludes  ourcl 


*  The^  dailiy  output  <tof  routine  runs  includes  purchase  orders 
for  review  and  signatufe  by  the  buyer.     Each  buyer  also  re-  » 
ceives       invoicd  exoeption  .rfeporti  for  .review  and  adjustment  on 


a  'change  ^Tcireen^    Message  dkpabilitv  is  included -to  secure  a 


Gfdp^bili^^  is  included  to  secur^p  a 
copy  of  the  Invoice  of  other  communication  headed.  Inquiry 
screen  for  ^individual  status  displjiy  5f  or'der/invoice  data  is 
'as  needed  .by- any  t^user^  of  the  system. 

,  Retrievalsof  ^nroice  data  ^03;  checks  and  registers  is  by  . 
routine  payment  periods.     This . includes  an  automatic  journal 
set  for  entry  into  the  accounting  bas6.    Cash  flov  an<?  other 
general  Status  arjporfs  are  also  generated  at  this  time , /-which 
Reflect  perforiftelnce  by  buyer  and"  the  Except ioi  status  by  vendor. 
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ADMINISTRATIVE  SYSTEMS  DEVELOPMENT 

[THIN^THE  CALIFORNIA  STATE  UNIVERSITY 

 •   =  — 

AND  COLLEGES  (CgUC) 


/ 


Ray  L.  Clark 
Associate  Director 
[vision. of  Information^ Systems 
Calif<:^rnia4State  University  and  CofHeges  '  ^  ^  - 
Los  Angelesy^alifornia 


The  CSUC  ^stem,  consisting  *f  nineteen  campOses  and  a  Chancellor's  Office', 
is  committed  to  satisfy  expanding  administrative  data  prpcjessing  needs  by  sharing 
resources  and  talentM  and  by  not  proliferating  effort  and  costs.    Within). the  - 
Chancellor *s  Office,  the  Division  of  Information  Systems  has  the  task  of, 
ideveloping  administrative  systems  to  meet  the  needs  of  the  nineteen  campuses 
and 'the  Chancellor's  Office.     In  accomplishing  this  tasTc  a  number  of  problems 
must. be  solved:    differenced  between  campuses,  campus  desire  for  decentraliza- 
,tion, '-changing  personnel  roles,  time  lags,  multi-vendor  computing  environment,  • 
competing  programs,  and  unreasonable  expectations.    To  achieve  the  objective, 
DIS  has%rganized  its  Administj^ative  Support  Group  along  functional  lines.  To 
encourage  campus  pa-^pf^cipation,  nine  positions  have  been  transferred  to  the, 
campus  to  work  on  mutually  acceptable  systemwide  projects. 


In  addition  to  other  major  planjrtng  input,  ti|ir  task  forcfes  of,  from  six  to 
eight  campuses  .were  formed  to  determine  needs  and  prs^rftle^  in  the  areas  of 
persoiinel,  students  records,  curriculum  planning ^  and  business •    Current  pro- 
gresg  to  date  has  resulted  in  agreements  to  develop  and  -Install  a  niunbftr  of 
systems.    Further  progress  is  expected  until 'a  completely  integrated^sys'tems 
environment  is  achieved. 
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'  THE  CONCEPTUAL  DESIGN  OF  THE  ILLII^QIS     "  • 
^RD.OF  HIGHER  EDUCATION;  MANAGEMENT  INFORMATION  SYSTEM^  f 


Davl-^  F .  Nynian  ,  / 
Associatie  .Director  \ 
Illinois  Board  of  Higher  Educatioi 
Springfield,  Illinois 


This  paper  .presents  the'Illinois  Board  of  I^igher  Education's? 
approach  to  €he  development  of  a  management  'information 
systeiTt.     This  approach'  was  dictated  by  certain  environmental 
^realities;  these  being,  tJie  goals  which  the  information 
system  is  inte^nded  to  achieve,  an  analysis  of^  the  present- 
ot^qratiqns  of  the  Boai;d,  and  a  prediction  of  the  future 
datSa  processing  technology  which  will  drive  the  system. 
This  paper  discusses  how- these  environmental  factors 
affected-  the  conceptual,  design. 
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UNDERSTANDING  THE  INFORMATION  NEEDS  "bP 

9   '  ' 

COLLEGE  AND  UNIVERSITY  DECISION  MAKERS; 
•   CHALLENGES  TO  SYSTEMS  DEVELOPERS 


693 


'     '  ,  Joseph  Ji.  Gubasta  * 

'  Asfeijiftant  Director  '  ~ 

' Aca(iemi,c  S  Financiarl  Planning  '  \ 

•        •  ^  University  of*  Utah  ^  '  .* 

'  ^    I       'salt  Lake  Citij;,,Utah  ,        '  / 

•  ■    ■"        ■,  •■■V:,'  -■ 

.Recognizing  thfat  computerized  information  syst&ns  have  ah^portaut  rolje  ' 
.  to*play*in  meeting  the  infti^priation  needs   of  educational 'decision' mak#s  J- sys- ^ 

t$m  oeyelop^s  are  encouraged  to*  beconje  aware  of  their  utility  In^he  <:6nte}(t 
♦"piVmanligeri^l^ planning,  organizing^  control litng^,.  and  ^^valuattng.  'This  paper 
.oytlines  several- fag^tors -system  develqpers  must  consider  before/dcvelopi-Bg  or 
;    ^  Isodifying  automat^d/infoPlna.tfon -systems  use'ful  to. educational  managers,  -for  one, 


system,  developers  shou»l<l  Iber^fy 'th^'ijianagentint  strejigth§  ^nd.  shortcomings  of 
infomattbn  users,  .e.g, ,  deparlfment-chairj^ersons,' deans,  and  executive  offi 


cers. 


-  The  paper  discusses  several  reasbns  Why  these  manajer'^, typically  lack  familiarity 

•  with:    U  the  wealth  of  data  ayail^lile  *to 'tW^  2)  the  information  system  clev- 

J     ejopment  and  processing  ,Cy*p*4b>]ities  of  thejr  institution^,  and' 3) -ways  to  'utilize' 
these  resources  to  aid  ifi^  dfcademrt:  mBn^igeip^t.    Another  facton  co/icerns  identi- 
fylng  the  differences*  betw6eri  operational  and  managerial  ^uses  o-f  information.  -A 
thiVd  factor  focuses  on  ixJentif/ffig  ttie 'use's  .of  deci'sion  information 'in  the  con- 
'text  of  management 'responsibnit.fes-   Problens  relating^  to  tO|J)  management  in- 
♦"^olveinont  Jn  information' system,  development  and  tfie  implementation  6f  pJ^'chased' 

;     '  '  f  ■      *  .  .   ,  ■ 

pTannIng  and  manac^ement  fools  are  also  discussed.  '  •         "       ■    '  ' 

'  '  :  ■         -  -      "  , 

The  paper  concludes-by  reedramencf'Ing  that  system  developers  initiate,  informal 
dtscussions  y^ith  acadepilc  manag^r^  and  their  staff  who  prejiare  management 'infor- 
'    '  mla^ion.    Concern  is 'expressed  about  tfi^  quality  of  data  typically  derived' jF-rom  , 

•  operatfbnal  reporting  systems  and  systert  developers  are  chal-tenged  to,  share  this 
Same  oojicern.    Finally,  system  Jevelopers  are  encouraged.-tp  carefully  determine 
the  applicability  and  feasibility  of  implementing  piirch*?&d  planning  andmanage-  ' 

EBsiC'neot  tools  befpre  trying  to  Operational izeg^^n?.  , 


4 


''•j       •  UNIVERSITY  ADMINrSTRATIVE  STRUCTURE  :r 

^  .WHAT  SHAPE  WILL  YOU  BE  IN? 

V  Jennifer' King^     ^  ^  *• 
'  ^  ■     •  Coordinator 

'  Academic  Administrative  Systems 

^inerican  University 
I    .  *  Washington,  D*C, 


.The  successful  a'ssimilattb^  9^  EDPytechp61og)i^  by  an'orgafization  depends' 
on  that  organization's  readiness,  fpr  tn^  techne^logy.  ^  However,  to  date,  EDP 
haf .  crep^t  into*many  of  oup.  organizations  and  if s  forward  thrust  is  on^  we  have 
reacted  to,  n5t  planned  for.  ^  »      *  >  ^  ~  *  , 

^         Thru  an  analysis  of  .^e  evolution  tif  University  ad^linistraTive^structure , 
attd  the  movement  of  EDP  Siithin  the^ structure,  wfe  can  ^ssess^  where,  we  are  in 
.the  progression  and  perhaps  get  some  ideas  on  how  to  plan  fpr  what  liesjphead 

for  our  organization.*  "      "  ;  •        ,  *  ♦ 

f  « 

For  many,  EDP  begins  as  a  function  of  the  accounting  department^,  under  the 

«  * 

controller.    In  ^that  position  it  grows,  to  the  point  where  it  recfuires  itd  own 

*  .       •  * 

nmnagement  and  thua  becomes  an  individual  department  still  under  the  controller 
^but  on  the,  same  level  with  accounting  ^where  it  caa  begin  to  perform  otljer  than 
just  accounting  functions.    As  more  non-financial  areaa.,be come  aware  of  EDP, 
autonomy  of  the  department  within  ^e  structure  is  required  to  facilitate  or- 
ganizational  access  wittf  less  involvement  of  the  financial 'are^.    Thus  ED?  moves 
'from  the  financial  .arena  to  a.  post tdc^  under  the  Provost  or  Vic^-Presldent  for  ■ 
Administration.    Ihis  move  ia  usually  accompanied  by  the  Aaming  of  a  Steering 
Coimnittee  under  the  President  yhose  function  -ft  is  to  assist  in  the  management 
:and  direction  ofiThe  computing  service  ^rea.    Finally.,  the  organisation  takes  w 
the  step  of  naming  a  Vic^-Pfest^nt  'for  MIS  yhd  oversees  nott.  only  t1i6  Ijiaifedi- 
ate  area  of  computing  service,  but  also  the  user  involvement  in  th^.A^jeiop''  ' 
ment  and  use  of  the  servlc^ie.  /        .  •  .  v. 


THese  administrative  structural  changes  are  the  result  of  orga^tzational  - 
•  growth  and  Movement.    As  managers^  we  must  familiarize  ourselves  with -the 
forces  which' trigger  these  changes guide  and  direct  the  progression  of 
specialization  in  diata  processing  personnel,,  in  technology,  in  user  personnel 
*^and  finally  develop  the  managerial  talent  require^  to  stay^ ahead  of  the  growth, 
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STATE  LE^L  HIGHER  EDUCATION  WFC^RMATION  SYSTEMS 
•  ~~        '    IN  A  LIMITEDGROWTH  ENVIRONMENT  ' 
^     ■   '    '  ^  I 

^'  •        Thomas  M.  Raws3ft^ 

•  Kari^as  Board  of  Regents. 

Topeka^  Kansas  "  • 


^       During  thj  next  decade  higher  education  enrollment  in  this  country  is 

expected  to  stabilize.     However,  tte  environment  within  which  higher 

.education  operates  will  continue  to  be  dynamic.    Thtt  environment  will 

^     •  continue'  to  be  influenced  by  changes  in  federal  policies,  state  policies, 

'    '  demand  for  trained  manpower,  student  choice,  etc*  ^ 

At*  the  f>resent  timef  some  states  are  ^sing  automated  information 

systems  to  assist  in  the  governance  and  coordination^  of  higher  education 

(e.g..  New  Mexico),  while  similar  agencies  rn  other  states  have  made'^no  use  of 

computer  technology  (e.g.,  Karisas)-  ^  The  NCHEMS  State  Level  Information 

Base  project  can  assist  In  the  development  of  such  automated  information 

systems: '  Future  dem^ands  for  different  types  of  statewide  higher  education 

funding  formulas,  new  types  of  data  elements  (e.g.*  program  quality  indices),  • 

and  new  requirements  of  federal- agencie^P^h, as  the  National  Center  for 

Education  Statistics  will  have  a  direct  impact  on  the  development  of  state 

level -higher  education  information -^ystems  during  the  next  tent^ears.    A5  ' 

higher  education  enrollments  decline  ^ind  as  financial  resources  btfcorpe  even 

more  limitedTstate  level  higher  education  information  bases  will  probably^  ^ 

J>ecome  increasingly  mor.e  import^t.  .  >  . 

^     \  ^    *  / 


o  .      '  690 

JC  ... 


699 


if 


ARRANGEMENTS  FOR  MEETING  STATE. INFORMATION  .REQUIREMENTS i 
'INTERMEDIATE  FILE  STRUCTURES 


,  James  J.  McGovern 

Director 
Statewide  Information  Systems 
Connecticut  Commission  for  Higher  Education 


The  procedure  developed  in  Connecticut  was  to  establish  common  defiriltions 
and  computer  file  format^  for  a  limited  number  of  data  elemjents.  Institutions, 
placing  data  in  this  format  are^elieved  of  comj^ling  data  to  answer  a  multitude 
of  state  questionnaires^.    Programs  written  to^coiillle  da^a  Jor  a  particular 
questionnaire  can  servic^  all  participating  institutions. 

The  elements  listed  in  the  intermediate  files ^ were  derived  by  looking  ' 

at  various  questionnaires  and  listing  the  data  needed  f oj;^c6m5letion.  For 

f  "  ^ 

instance,  the  student  file  page  gives  the  various  REGIS  report  numbers  «(righto 
column^ 'which  us^articular  data  elements.    Conversely,  the  twelve  p-ages  for 
the  twelve  months  list  the  data  element  numbers  required  for  each  queetipnnaire 
Thus,  an  institution  knows  what  data  will  be  req^iested  and  when  it  will  ^e 

requested-  '  '  ^ 

.  The  , message  conveyed  in  studying  questionnaires  throughout  the  yea.r  is 
that  there  is  a  large  amount  of  redundancy  in  requests.     If ,  institutions  answer 

.  >  *  i 

'  fluestionnaires  by  manual  completing,  the  workload  will  grow  with  each  small 
'addition  or  change.    On  the  other,  hand,  if  inatitytional  responsibility  is 
limit^a-to  providing  the  data  and  maintain  the  data  as  prescribed,  stat4  . 

Agencies  can  increase  their  requests  for  pew  arrangements  of . data  (information) 
without  seriously* impacting  the  institutions.    Most  importantly,  the^separate 
breakdowns  and  arrangements  of  data  needed  by  various  state  agencies  can  be 
tolerated;  yarious  application  programs  can  compile  data  in  various  ways  with- 

-  out  tiffecrtlng  Institutions  1-n  any  way. 
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THE  USEFDLNESS  OF  HiFORMATION  SYSTEMS 
IN  SUPPORTING  CURRICULUM  INNOVATKWS: 
;   WPI  PLAN  EXPERIENCE 


■  1-  ,  ' 

♦  .  *\  .  /         William  R..Grogan 


DeanDf  Undergraduate  Studi^  > 
Worcester  Polytechnic  Instit^^-    "  '-\\ 
WorcesterrMassachuse^ts 


Kenneth  W*  Rodgers    •  .  ^ 

Senior  Staff 
-  /  ArtBUf  a  Little,  Inc. 

•       /       Cambridge,  M^^ssachusetts  •      .  , 

.  "  ■  ■ 

This  paper  assesses  the  usefulness  of  information  systemsV  in  supporting  the 
implementation  of  academic  program  innovations,  citing  the  WPI  Plaa  experience  as  a 
case  example.  It  is  b^sed  u^n  the  experience  of  a  project  in  which  Arthur  Little, 
Inc.  (A|)L)'  is  assisting  the  staff  bf  Worcester  Polytechnic  Institute  (WEI^  of 
Massachusetts.  This  project  is  partially  sponsored  by  a  grant  from,  the  Exxon 
Educational*  Foundation,  under  its*^  Resoik*ce  Allocation  ManagemenJt;^ogram.  The 
objective  of  the  proje^l  is  to  design  and  iMplemeAt  an  information  system  that  will 
assist  WPI  academicians  and  administrators  in  better  monitoring  student  progre^  ' 
under  WPrs  new  academic  program  —  the  WPI  Plan,  a  nationally  renc^wned,  individual, 
competency-based  approach  to  undergraduate  engineering  curriculum. 

The  d^el6pm?fent  and  implfementation  of  the  WPI  Plan  constituted  one  of  the 

most  dciAmatid  changes  undertaken  by  WPI  in  its  entire  110-year  history.  The  Plan 

^       *    .     •  * 
stipulated  that  an  academic  d^ee  would  l>e  awarded  on  the  basis  of^competencies 

demonstrated  in  four  degr^ee  requirement^:   (1)  A  qualifying  project  dealin^^  with%a 

problem  in  one^s  major  area  of  study;  (2)  A  qualifying  project  relating  science  and* 

technology , to  societal  concern;  iS^-^  sufficiency  or  minor  in  an  area  of  humanities;  ; 

aacl  (4)  A  competency  examination  in  a  major  field  of  study.        '  / 

The  implementation  of  this  new  academ^ic  curriculum  required  jpotenticd 
modifications  and  restructing  of  the  administrative  infrastructure  use^  to  support 
.WPfs  academic  prc^ams.  " 


,  €92 


Implementation  of  the  WPman  has  placed  severe  i^dmlnistrative  demwids  on  all 
WPI  admiiAstrators.    Some,  of  the  profcems  fac'erd .  include  morq  frequent  student 
registrations;  multi-disciplinary  teaching,  approaches  foremost  faculty  members;  and 
student  participation  in  academically  relevant  projects-to  name  just  a  few.  An  on- 
line, computer-supported  registration  system  has  been  developed  which  students  may 
X  use  irNplanning. their  academic  programs  for  an  entire- year.*  DUrihg  the  coarse  pf  this 
^^^ect,  the  ADL  and  WPI  staffs  have  ,been  working  collabpratively^o  devefop  an 
information  system  that  will  perihit  academic  administrators  to  moliitor  student 
performance  under  the^  WPI  Plan  "more  effectively.    The  systems  "planning  process 
separates  the  major  data  processir^  functions:  1)  Systems  planning,  includinr a  needs 
assessment  and'  a  conceptual  de^  of  the  information  system;     2)  "Systems 
development,  including  detaUed  design,  .coding,  testing  and  implementation;  antf  3) 
Systems  operation.  This  systems  planning  process,  developed  by  the  ADL  staff  foTour 
work  in  the  business  sector,  is  being  modified  to  meet  the  unique  needs  of  educational 
•  institutions.  /  '  ^  •    '  ' 

the  information  system  developed  at  WPI  has  proven  useful  Tr^m^veral 
perspectives-  (students,  faculty  and  academic  administrators)  in  supporting  the 
implementation  of  the  academic  program  innovatioi]|s.  The  system  permite.students  to 
plan  their  individualized  programs,  one  or  two  years  in  advance,  and  to  gain  access%o* 
the  requested  courses  and  project,  given  priorities  and  resource*  available.  Students 
are  also  assisted  in  disseminating  information  concerning  projectrin  their  area  of 
interest.  From  a  faculty  member's  point  of  view,  more  timely  and  accurate 
information  is  avaUable  for  advising  students  in  the  development  of  an  individualized 
program,  and  in  assisting  faculty. members  in  registering  students  and  assessing' their 
progress  under  the  WPI  Plan.  From  the  academic  administrators  point  of  view,  the 
information  system  helps  monitor  the  resources  necessary  to  support  the  learning 
experiences  of  the  WPI  Plan.  The  currently  available  components  of  the  JVPI  Plan 
focus  upon  controlling  the  resources  avaUable  for  ^achieving  the  objectives  of  the  WPI 
Plany  but  we  are  working  toward  the  development  of  a  planning  system  which  will  plan 
educational  activities  orf  a  term  by^term  and  year  by  year  basis  for  one  to  five  years  in 
the  future.  ,WMie  the  faculty  do  hfive  several  concerns  about  the  use  of  information 
systems  at  Vith  the  sheer  volume  of  information  which  must  be  manipulated  to 
monitor  performance  under  the  Wpl  Plan  necessitates  the  use  .o*f  computef.  based 
information  systertis  to  plan,  manage,  and  evaluate  the  effectiveness  of  th§  innovation. 
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MANAGSMENT  »NEEDS  FOR  INFORMATION  . 


•'Betty  K.  Keena   *  .  '  \ 

r    ^       Director  '  '         j  ^ 

Institutional  Research  ^ 
Metropolitan  State  College  • 
Denver,  ColoraLd© 


This  paper  discusses  the  increasing  demahds  on 
higher  education^  by  faculty,  students,  and  state  and 
federal  government  agencies  in  a  time  a€  diminishing 
res^rces  arid  increasing  complexities.    An  information 
system  to  support  decision  makers  in  this  environment  is 
also  discussed.  ,  , 
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I 

Operation, OF  a  privatI: 
1 — ■  ^ 

COORDINATING  BOARD 
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.  '  .Betty  Stirling 

'      '  ^'  Mredtor 

Insti^'ional  Research  * 
Board  or  Higher  Education 
Geireral  Conference  of  Seventh'-dSy  Adventists*' 
in  ,     ,       *     Washington,  p.  C.       -  .  ' 

'    State  coorditiating  boards  are  wellUcnown  in  higher*  educatlfin.  Private 
coordinating  bodrds  have  not  been  as  prominent.    An  example  of  a  coordinating 
board  which  ha^  unifiied  a  group  ot  independent  colleges  and  universities  is  ^ 
the  Seventh-da^f-  Adventist  Board  of  Higher  Education,  created  in  19>Or71  to 
coordinate  the  church's  twelve  North  Ame^rican  insti^ions.    One  of  the. most 
im^'r^ant.  factors  In-  the  unification  was  the  immediate  launching' of  a  manag^- 
ment  infoxTnation  system.    Plans .were  comprehensive,  though  the  system  was 

by  unit  over  a  period,  and  is  still  being  added  to,  modeled 


developed  unit 
«  • 

and  improved* 


The  computerized  lhformat4.on  system  now  includes  academic  at 


financriai,  programs,  disciplirti^sufflmatie^,,  enrollment  analysis,  and  ma^er 
file.  ^  There  id  also  &  uniform  masterplanning  guide,  ^and  t*fe  cqlleg^s  knd 
universities  are  "in  various  stages  in  the  preparation  of  their  first  ijeally 


systra 


eictensive.  mastehrtplans-i  which  will  then  be  u6*al  as  the  basis  for  a  syst 
^^er  pi^n.     Comparativer  data  jrovidfed  by  the -information  syst^  has  proved 
invaluable  to  tiie  Board  in'imprp^|Bfe  efficieHcy  and  fpstering  feooperatioTci 

)Ls,    As  the  sthoolsHiave  become  educated  to  t^e  possible  uses 


among  the  siit||oLs 

o^  the  repoi;tar,;  the  information ,  system  is  also  beilig  used  i^re  by  adminis 


t  ra- 


ters in  iiiternra 

4 


management;  ^ 
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^EFFICIENCY,  EFFECTIVENESS,  AND  Mj^AGEMENT  ^ 
V      INFORMATION  SYSTEMS  IN  HIGHER  EDUCATION 


Eliot  S.  Elfn^r 
Assistant  Professor 
-Business  Administration 
*St.  Norbert  College 
De  Pere,  Wisconsin 


/  ^      This  papyer  focuses^  on  the  definition  and  dif f erentia1:ion 
of  the  two  terms  "efficiency"  and  "eff ecjtiveness, "  ^  Efficiency 
'is  said  to  be  primarily  concerned  with  co^t  minimization  con- 
*jcepVs.     Effectiveness;  on  the  othet'hand,  is  presented  as  a 
goal  achievement  type  of  copcept..   The  impoxtan^^e  ,of  this 
distinction  to  institutions  of  higher  education  is  discussed 
^nd  differentiated  from  that  ofSthe  njpre  ttraditicinally  profjUt-- 
oriented  types  of  organization. 

Next,  the  relcitionship  of  Management  Information  Systems  . 
to  the^ decision-making  process  in  institutions  of >higher  edu- 
cation id' discussed.^    'Finally^  a  ^rec^nt  p"^per  by  Ay^wV  Astiji 
on  the  use  of  student  outccMtie  data  in  Information  Systems*  is 
discussec^as  an  example  of '^'providing  input  for  effectiveness 
in  the  decision  making  process.     It  is  concluded  ^lat  the  use 
of  management, information  systems  in  higher  education  must  in- 
elude  student,  outcome  data  rela*ted  to  ef fectivenes^^ritetia 
as  well  as  to  traditional  efficiency  criterii.a,        •  ^  ^ 
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DEVELOPMENT  OF  ADMINISTRATIVE  INFORMATION  SYSTEMS 


Mark  Ragel 
•  Manager 
Administrative  Data  Processim 
University  of  Eetrole.uitr  and  Myrerals 
Dhahran  -  , Saudi  Arabia^ 


The  early  attempts  tt)  develop  administrative  systems 
are  discussed,  inciysing  unique  problems  of  geographic  and 
technological  isolation,  recruiting  difficulties,'  and 
managerial  discontinuity*     Information. service  previously 
considered  sufficient,  is  currently  recognized  as  totally 
inadequate  by  a  rapidly  maturing'  Saudi  Administration, 
A  pl^in  *is  described  that  will  move  the  University  from 
a  primitive,  fragmented  environment  to  sophisticated 
integrated  systems  including  modeling  for  University 
planning  and  dat^NDctse  management  systems  for  personnel, 
financial  and  student  records  applications • 
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WachOMia 

Wiichovia  Educational  Sefvices 
P.O.  Box  3176 
WInstim-Salm.  NC271Q2 


^  71.3. 


'   STUDENT  LOAN  SYSTEM  P3HQ  SERVICE 


Roy  I/.  Cooke 
Systems  Sales  Coordinator 

Gary  &r  Houser 
Director  of  Marketing  • 


Wachovia  Services,  Inc.^ 
*  Winston-Salem,  North  Carolina 

• '  '    '  ..      • '  . 

Wachovia  Services,  Inc.,  the  data  processing  subsidiary 
of  the  Wachovia  Corporation,  presented  an  overview  of  their 
student  loan'' bill ing^sy stem.  -  The  system,  a  product  of  terr 
years  involvement  in 'student  loan- processing^  is  currently 
serving  over  500  colleges  and  universities.     This  session 
•provided  a  detailed  insight  into  the  system  and  the  service 
o#fQred  by  Wachovia  Services. 


I 
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Tor  further  information  on  Wachovia  Services  contact 
the  .authors  at  (919)   748-5608  o'v  write  to  -the  addPesa^ 
ikbov^. 


698 


payroll/persownel  system 

-    FOR  '  ^ 

.'  INSTFTUTIONS  OF  HIGHER  EDUCATION  . 

«  —  '  » 

The  ISI  Pay^o^^ /Personnel  System  is  . a  modular  information  system  designed 

to  accommodate  and  .support^ the  special,  and  often  complex  administrative 

requirements  of  colleges-and  univeirsjties.    The  system  components  "(or 

modules)  include.:*  ^         .  ■  , 

..■Payroll  Processing* and  Reporting  .  i 

■  Benefits  Administration 

■  Position  Control 

^  .  .  ■  Personnel  Reconjs  and  Reporting 

All.  of  the  components,  and,  the  adm^Qi  strati  ve  offices  ""which  they  serve,, 
^are  supported  by  a  flexible,  expandabTeRnployee  Data  Base  an^k^aMnodern 

report  generation  facility  for  meeting,  immediate  and  one-tirpfe  report  require^ 

' '  "    ■  ■  '      •  • 

ments.'     .  .  '  ... 

✓  *  * 

Jhe  modular  design  permits  indep,endent  implementation  of  system  functions;,  • 
for  example.  Personnel  Records  and  Repor^ng  may  be  implemented  as  a  stand- 
alone system  separate  from  an' institutionjs^yroll  process.    The  components  • 
are  integrated,  however,  if  an  information  system  vith  b^o'ader  management^* 
capabilities  is  desired.     Whichever  components  are  selected  for  imple-- 
>      mentation, 'the  results  are  significant  improvements  in. clerical  efficiencies', 
"^employee  communications,  manag'epient  reporting,  and  fiscal  controls. 


.  '      Integral  Systems,  Inc.  •  , 

^  35  Quail  Cpurt  '  fi^ Main  Street        -   ^   « 

Walnut  Creek,  California  94596  Fletoingtop,  New  Jersey  ^0882a 

-  •      (415)  938-7600  (201J  782-3600- 

ERIC     '  .  699  ° 
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V       SYSTEfVlS  &  c6MPljf  ER  TECHNOLOGY  CCfRPORATION 


SEVEN  NdRTH  FiVt  POINT  ROAD 


WEST  CH6ST^.  PENNSYLVANIA  19380 


215-692-7990 


( 


J 


the"  shared  .computer  facility  ; 

^  K  CASE  HISTDfiY 


Ja)in  Baillis  ' 
'    General  Manager 
Spftrware  Development 
. Systems  &  Computer  Technolbgy 


/ 


Harold  Mohamed 
Executive  Director 
Cooperative  Computer  Center^ 
lllinoi^- Board,  of  Governors 


This/firesentatibn  described  the  environment  in  which 
'three  sister  hniversiti^s' found  themselves  s^ersr  years 
ago,  the 'decisions 'they  made  \o  solve  their  comfmting  ^ 
prjca:>lems,  -and  the  results  (Ito  .da^te)  of  those  decisio^^s. 


V 


^ 


For  )Curther' in  formation  on -this  'presentation  contact 
Systdms  and  Corriputpr  Technology  at.  the' address  above. 
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In^8tk>n«f  Business  Machine  Corporatkxt  10401  Fnomwood  Road 

V*   ^  Bethssda,  Marytsnd  20034 


30T/897-2000 


IBM  SEMINAR 


Joseph  F •  Movizzo  ^  *  • 
Educational  Industry  Marketing 

IBM  Presents:       ADVANCED,  NEW  NETWORKING  CAPABILITIES:"  ' 

Computer  Syst«ns  Networking  Job  Interfaces 
Interactive  Terminal  Wultisyst^Jp Wetworking 

Multiple  new  JEM  software  products  for  networking,  were 

announced  in  the  period  November  9-15,  1976.  ,  These, new      '        -  • 

tools  are:  4,- 

BATCH  JOB  NETWORKING:      \    .  ^    *      /  '  - 

NJE  for  JES2  pleleases  1,  2  &  3 

NJI  for  VM,  iCaSP  &  ASP    "      '  / 
.  ^JES3  SNA  RJP  ■ 

ADVANCED  COMMUNICATIONS  FUNCTION  -  SNA:  j 

#  ACF/VTAM  &  ACF/TCAM  y  '  ^ 

ACF/NCP/VS  ^ 

SSP-System  Support  Programs 

NOSP-Network  Operations  Support,  Program 

TCS-ACF  *  '  ^ 

.  *  *  ' 

The  Network  Job  Entry  (NJE)  Facility  for  JES2,  a*program  product,  offers  a 

significant  new  function  to  MVS  installations.     It  supports  transmission  df 

selected  jpbs  and  in- stream  data  sets,  system  output  data  sets,  system  operator 

cCMnmands  and  messages,  and  accounting  information  from  one  JES2  MVS  computing 

system  to  anoAer  across  a  comrounications  link.  '  *  ^  ,  • 

* 

A  job  entry  networic  consists  ot  a  number  of  computer  systems ^  called  nodes, 
-  which  can  communicate  with  one  another  to  pass  job  information  from  one  node 
to  the  next.    The  nbmbef  of  nodes  within 'a  jc6  entry  network  ranges  ^^rom 
r  to  99.  ,  *  "  ' 

Each  node  can  be  a  sirigle  CPU  (UP/AP) ,  tightly  qoupled.  multiprocessing  tPUs, 
or  multi-acc^m  spool  systems  running  With  NJE  for  JES2.    Tf  a  node  contains 
more  than  onejpu,,  the  cbnnections  to  the  job  entry  can  be  vdkde  to  any^PU 
or  comb^ination  of  CPUs  i'n  the  node. 

The  Network  Jpb  ^try  Facility  for  JES2  allows  the  customer  to  define  a 
copf iguration  of  computer  systems  that  are  either  im  inmediate  proximity  / 
t6  one^  ano'ther  or  tha^are  sepeurated  by  great  distances  and  connected  by.  *> 
coninonr-carrier  links.     Usiji'g  NJE,  computer  users  can  submit  their  work  through 
any  of  the  con^uter  systems  and  direct  their  jobs* -to  the  systems  which  meet  the 
requirements  fpr  the  work  being  submitted.    Such  requirements  include 2  r 

.    Required  Data  Sets.  '\  job  may  be  directed  to  t)*e  ^compii^^er  system  which  ^ 
has  access  >o  the  data  sets  needed  to  run  the/5ob.  • 

.    Special  HaLrdware  Features.    A  job  may  bT^directed  to  d  computer  systCTi^ 
which  has  specific  hsurdware  features -required  to  ru#  the  job.  - 

.    Special  Configurations.    A  job  may  be  directed  to  a  .computer  system  which 
has^  specific  configuration  requited  to  run  the  joh4 

.    Application  "ProgiramJ    A  job  may  be  directed  to  a  computer  system  which 
-runs  the  particular  programs  to  be  used  by  the  job.    /  ^ 
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720  ^      '  -        '    :       /       •    \'-  ■ 

-  -  —        '  s 

y     '  • 

.    I^ad  Leveliiig.  'jobs  which  do 'not  have  particular  ref^uirerients  for  data 
sets,  special  hardware  features,  special  configurations,  or  particular- 
'  wrk'^eie?  ^  directed  to  the  system  which  has  the  shortest 

:    SYSOUT  Destination.    A- systerr^output  data 'set  may  be  directed  to.  one 'or 
,    ^re  locations  in  the  jo»  entry  network. 

The  3790  as  an  RJE  terminal  is  supported  through  VTAM  by  NJE  Release  2. 
•  Release  3  of  NJE*  for  JES2  altioVs  job  entry  nodes  to  communicate  directly 
«        I;id  ACF/JcP/Jr  '"'^"^'^^  "'"^  ^""^  «yltisystem  Networking  Facility 

The  Network  Job  Interface  Programming  RPQ's  (PRPQ's)  transmit  card  and/or  print  ' 
^Vm  t^  T"         combination  of  systems  runni:^  HASP  II  Version  4.0  . 
Tail  .  J/    T  '  ^"'^  ""'^  version- 3. 2.1.     These  PRPQ's  enable 

facIlSe^of  cL'°  over.-binary  synchronous  telecommunications 

Tn^  i  ^    V  !         ''^^'^^^  adapters..    NJI  communcates  with  ^he  Network 

synchJono'uroiJ-r       ' ''''  ^^^^^  -^"^  compatible  protocols  (binary 

.  •  Advanced  Commungations  Function  for  vtXm  (acf/VTAM)  I's  a  program  product  for 

Tallf.  ^"'^  ^^^^  can  provide  new  ctpSilities- 

•  Sstem/37oi!°"''"'"''°"        ^  "'"^^  System/370  or  with  multiple 

ACF/VTAM  Multisystem  Networking  Facility  supports  cross-system  message 
routing    through  which  data  may  be  transmitted  across  systems  to  its  destina- 
tion without  host  intervention  after  i»itlcfe*session  establishment  by  the  . 
user  terminal.  *  •  ' 

The  ACF/VTAM  Multisystem  Networking  Facility'' can  support  cross-system 
communication  for  the  following  types  of  configurations:     ,  • 

'      SJ/uf  ^  system/370  configurations,  operating  with  any' combination  of 
.       DOS/VS  or  OS/VS  ^perating  systems,  where  each  host  processor  has  a  ' 
ZTrl)«rTrl°^^-l  with.the  Multi-syst_em  Networking  Facility 

aidACF/NCP/N/s.     Optionally,  some  crtT the  host  processors  may  have  networks 

ACF/NCP/VS        ''^''/^^^  ^^^^         Multisystem  Networking  Facility  and 

•    '   '  ACP/™''  controlled  by  a  single  System/37j  with  two  access  methods, 

ACF/VTAM  ^d.  ACF/TCAM,  each  with  its  own  Multisystem  Netwqrking  Facility, 
*iv  conjunction  with  ACF/^CP/VS.  .  ' '  • 

..    domSinaWis  of  the  above  types'. of  cftnf iguratidns .  - 

T^L^V^T  ■"T^"'  Networking  Facility,  i»  conjunction  with  ACF/NCP/VS; 

•  'l^^^L^a  nroces^.  "  ^^tem  communications  providing  .resource  sharing, 

distributed  processiftg.  and  increased  resource  availability  trtfough  the  facilities 
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y      An  ^sy  Path  to  Data  Bause  Management  ^  ' 

\    ^  ^  ^    .  ZichoAd  B,  Bogfat/  ,  * 

SeJt'C^  U-cce  P^eA>aieHt IniJo^oni/C^n'.A^Aocx^teA, .  Inc. 

^Tku  p^UQjtitouUon  dezcAibcd  ^tzp^^taken  by  In^o^imcvtion  A6^ocicCtt6,  Inc., 
'  IIAI)  in  thz  de^blgn      theUA  ^a^-ftooAe  ^y4>tm6' iA)IUch-lyivz  modi  thz  Ajnplmtnta' 

tion  oi  tht&z  ^y^toM",  ii!><jtg  a  data  boAe  rrjomgeineni  ^y^tesn  [VEMS]  -an  zconomicaJi 

and  eSuity  accomptuhzd  ta^k. .  .  '       .  r 

Prior  tp  the  development  of  the  most  common  DBMS  that  are  availaQ)le  today  (e.g.^ 
Total,  IMS,  System  2000,  Etabase,^  DMS,  etc.)J^  lAI  had -mamy  of  the  same  problems 
of  a  college  or  university  administrative  data  processing  center.     lAI  needed 

software  that  was:  .  " 

1  '  .  *  • 

Not  hardware  dependent 

k  ^ 

*      .  Easy  to  maintain  and' enhance      "  . 


Modular  in  form  — 


For  maintenance  ^  ^ 

For  installation  ease  ,  w  ' 

To  stand  alone  or  to  be  part  pf  a  larger  system  . 
.  *       'Economical  of  machine  resources     /  «  . 

'    In  addition  lAI  needed  hierarchical  data  structures  for  some  systems  'such  as 
y  Payroll/Personnel  an<!  Student^  Records. 

Early  steps  to  improye  ^he  quality  an4  flexibility  of  'the  programs  were  ultimately 
very  helpful  in  providing  an  easy  way  tdT  implement  and  integrat^e  the  systems  wi 
a  DBMS. 

4  Oine  of  our  first  steps  was  to  remove  all  of  the  statiments  relating  to  the  reading 


and  writing  of  magnetic  data  from  -the  functional  programs  £Uid  to  perform  this 

^^ical  read/write  function  in  an  I/O^amdler  that  was  "CAIIi"ed  tjY  the  functional 
progr^,      *           '            •  .  •  • 

"tixis  isolation  of  function*!  logic  from  the  input,  and  output  6f  data  served  two 
4Dajor  functions:              •  >  ^ 


EMC         -  v.. 
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.THE  TgRMIHAL  MAN;     R|i3HT  OR  WRONG? 


Robert  Briggs 
Vice  President 
Pansophic  Systems,  Ind 


Mr.  Brigfs  discussed  -on-line  progfanuning  and  programmer 
productivity  with  emphasis  on  Pansophic' S'^riewest  f)rodupt, 
PANVALET/ON-LINE.  '  ^  . 


r 


foj,  futheue^^irif QTmatiaa^^lease  contaaf  PANSOPHIC  at  the 

*  »  • 

addreee  Hated  below. 


J 


pnY/--'HIC  SYSTEMS  INqORPORATED    •    709  ENTERPRISE  DRIVE    •    OAKBROOK,  IlllNtilS  60521 

I      i  -704 


312  986-6000 


amdahl 


J 
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AMDAHL  CORPORATION  - 
2Q21  SPRING  ROAD 
SUITE 

OAK  BROOK.  i^UMMS  60621 


PHOfJ312«7-86aO 


AMDAHL;     THE  COMPANY  AND 
'  THE  COMPUTER  SYSTEM 


Kim  C.  Kelley 
District  Marketing  Manager: 


This  presentation  discussed  the  background  of  the 
•   Amdahl  Corporation,  the  turrent  computer  hvdware  and 
software  technology,  site  support,  and  other  aspects 
of  this  new  computer  company  and  its  product. 


f 


EKLC 


Fov  further  information  on ^ AMDAHL  CORPORATION  oontaoi 


Kim  C.  Kelley  at  (Zl2)  887-8590^  or  write  to  the  address 
above 


705  ' 


J 


Informi^tics  inc 


I 
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21050  Vanowen  Street 
Canoga  Park.  Califof?4  9^304 
(213)887-9121  Tetex  69-8473 
Cable  INFORMAT  '  ^ 


 =  9  : 

pyORMATICSt     FULFILLING  THE  COMPUTER'S  PROMISE     *  . 

>  I.  '  ^ 

/        •  •  .  ^ 

Infonnatics  Inc,  is  the  recp^ized  industry  leader  of  independently  ^veloped 
sofjbware  products  auid  services.    The  capabilities  of  ^e.  Corporation  amd  itfl^ 
people  are  totally  dedicated  to  "fulfilling  the.  con^uter' s  promise** 
Worldwide  satisfaction  of  its  customers'  diverse  requirements  is  achieved 
by  the  Infonnatics  operating  struct\ye  composed  of  multi-faceted  autonomous 
units,  specializing  in  the  following  areas  of  software  expertise: 

Software  Products;    A  groi^  comppsed  of. • ,  ^ 

•  _ 

...  In^lementation  Systems     (MARK, IV,  CL*IV,  SCORE,  SHRINK) 

that  provide  tools  and  procedures  to  increase  people/ 

machine  productivity.         ^  k 

...  Application  Products     (MJjkRJC  IV/Auditor,  MARK  IV/EEO, 
ACC0UNTIJ4G  IV,  iProduction  IV,  Corporate  Shareholder 
System)  wliich  are  ready-to-use,  modular  software 
systems  for  specific  application  requirements  that 
el  innate  internal  development  costs  and  produce 
immediate  results. 

 Teleprocessing  .Monitors     (INTERCOMM,  BETACOMM<  MINICOMM) 

that  provide  full  transaction  control  and  processing* for 
simple  on-line  systems  \Jip  1^  total  communication  and'  ^ask 
scheduling  for  large  computet  networks. 

Data  Services.  andy^Cciamunicafctifins  Systems:    A  nationwide  computer 
network  offering  a  broad  spectrum  of  business  information  handling  j 
applications  and  on-line  access  t^'many  major  data  bases  covering 
such  subjects  as  population  growth,  litigation  management,  labor  • 
arbitration,  medical  and  drug  data,  cancer^^searcft^data  and 
environmental  protection  information. 

S\g>port  Services:    A  comprehen^ve  range  of  custom  support 'and 
contract-programming  capeibilities  that  range  from  nzmaigement 
SonSulting  to  turn  key  installatioi\  of  major  systemisw,  beyelopin^  • 
MARK  rv-based  applications,  as  well  as  custom  systen^written  in  jt 
any  programming  lamguage,  are  penft  of  the  sut^port  capabilities  offered. 

One  of  the  key  prodiicts  of  Informatics  is  the  MARK  IV^System,  which  is  without, 
questipn  the  most  successful  software  product  of  "its  kind.    Within  the  college 
and  university  communities,  lARK  IV  is  am  extremely  well  accepted  agid  highly 
regarded  software  4fool  -whichr  increases  the  prod^Mjfcivity  2uid  ROI  of  all  people/ 
machine  resources.    More  them  100  educational  ihBS%utions  tan  attest  to  the 
st^rior,  unparalleled  benefits  of  MARK  IV. 

For  additional  Information  pertaining  to  Informatics  and/or  any  of  its  products 
or. services,  please'-contact  your  local  Informatics  office,  or  call  or  write  to: 

Mr.  John  F.  Bentivegna 
*  Product  Mainager 
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O  sofhiicre  og 


ADABAS^the  Adaptable  IJAta  BAse  8yAem—i8  an  efficienf,  flexible  and  powerful 


geneimlizett  data  base  management  system  (DBM^, : 


*    M)ABA3  provides  host  and  query  langua^  feciUttes,  report  feen^^sAor  capability,  * 
.data-program  independence,  complete  data  protection  and  datfi  security,  concurrent 
online  and  batch  processing,  and  operating  system  and^teleprocessfng  system 

compatibility.  1       .  ,  ^ 

If  ^ 

'    ADABAS  piiatiits  the  creation  of  complex  hierarchic  and  net^i^c  structure  wlfliout 

extensive  redesign  or  'reprogrammlng  of  existing  systems,  and  requires  minlmaJ 

.  trainings^  ,  * 

V  '     •  '  ^   ^  '  '  ^ 

ADABAS  data  compression, 'inverted  file  design,  and  soi^istiflWed  buffier  management  ^ 

make  it  tjie  most  effective  DBMS  to  Install  and  operate.      ,       '  '  . 


) 


For  further  information  pleaee  oontaot  Spftware  AG  at  the,  address  |j|5' 
liit^d  below.  ^        '      ^  )  '  ^     '  ^ 


1 1SqO  SunriM  Vai|.v  Orivt  •  Rnton.  Virginia  8001  •  (703)  620^77.  Tel«x'B8-ei22 


7^1  * 


2300 MoATono >Wcnut,ClAdnnoH,Ohle 45211  USU 662-2300  TWX 8K}461 2732 


V. 


THE  EVOLUTION  AND  FUTURE  OF^DATA  BASES 
A  MANAGEMENT  PERSPECjTIVE 


Matt  Peterson 
Managed 
Marketing  AdniiijcVStration 
CINCOM  Systems, .Inc. 


The  liiscussion  in  this  special  sessionjpaai  centered  ,  ' 

around  the  evolutionary  second  and  tfelrd  generation  fi>e 
management  an€^  data  base  management  system  (DBMS^)  app'rQachgs, 
These  approaches  provided  a  foundation  for  , further  discussion 
of  advanced  approaches  ^d  cc^f^epts  and  tbei^%Ba||A:t'  in 
thfe  future. 


For  fttrther  information  please  aontqat  CIUCOM  SyatemSs  Inc. 
^he  addt^esa  above.    ^  ,        *  , 

..  '  •  ■   •■  ■  •.i'os. '■        •    '  ■  ' 


SPECIAL  IhTTEgEST  GROUPS 


,  TuBsda^  aft^mQon  befofb  the  Conference  the  following  Special  Interest 
Gtiaps  met,  These  meetings  provided  m  (^portmipy  for  individuttits  wHh 
inmtests  in  specific,  areas,  of  ^higher  educatim  management  ihformation 

'  s^^ems  to  ^are  their  experiences,  ^he  Special  Jmerest  Groups,  were 
conyer^ed  by  the  persons  listed  beWw. 


r  • 


QICS   ^bert^eam^,  Universi^hf^Geor0a 


:\ 


IMS  and  Data  DictiojfXory    William  McKelvey,  Ohio  State  University 

^.  *  ^      ^*      »  ^Janet  Wixscn,  University  of  Alabama,  Birmingham 

f 


MARK  TV     Dorotfiy  Hqpkin,  Oniv%i^ity  of  Rlmois 


4^ 


NC H EMS  Compkter  Products  Jerry  Brown,  Rider  College  * 

.  Michael  Mullen,  Ya  Council  of  Higher  Education 

Small  Qollege  InformatWn^Systemu^^illtlm  Shoemaker,  Council  for  the 
!     ,  Advancement  of  Small  Colleges^ 


^  Sv4t£M  SOOO     Martha  Ff0is,  State  University  System  of  Florida 

TOT^ENYIRONh      Robert  ' Schaylis,  Coasf  Community  College  ^ 

Robert  OgiMe,  American  University 
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